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The person charging this material is re- 
sponsible for its return to the library from 
which it was withdrawn on or before the 
Latest Date stamped below. 

Theft, mutilation, and underlining of books are reasons 
for disciplinary action and may result In dismissal from 


the University. 
To renew call Telephone Center, 333-8400 
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“PopuLAR Rapio, from its inception, has shown merit of the sort 
greatly needed in spurring the radio industry to bigger, cleaner, 
more lasting efforts, and in educating the public to an appre- 
ciation of those .efforts.. I know of no agency that can. point 
to greater success along these lines than yours. Your sort of 
work will always make itself felt in a very decided fashion.” 


—Paut F. GODLEY 
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Underwood & Underwood 


Carrier Rays That Kill 


A spectacular night-demonstration of the “death ray” apparatus of 
H. Grindell-Matthews (described in detail by the tmventor for the 
first time in Poputar Ranio) was recently held: on the Island of Flat- 
holme in England. The inventor states that this machine is now 
capable of projecting its death-dealing powers more than 3,000 feet. 
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Religion’ S Raid | on Radio 


One out of every fourteen broadcasting stations in © 
the United States is today owned by a church and ` 
‘operated by a church—or under a church's direction. .. 


These stations are used, directly and indirectly, for. 
| propaganda by the various religious sects. | 


_ trol of religious bodies: 


T Scores of other.“ ‘special” broadcasting stations are. 
owned and. operated by institutions under the con- © 


-In the protection ‘of broadcast ii dewweds aae ; n un 
“as well as of the church as an institution—these.— se 
ern must be. held in check. 


. By ARMSTRONG PERRY* 


TE “used to ep ‘the arhe to 
be at least fifty -years behind. the 


are speeding up. . 

It was only ten or fifteen. “years” after 
motion . pictures , had’ taken their. place 
with the, foremost amusements that the 
churches began using them with religious 
motive. Sometimes a censor stood in 
front of the machine and held a news- 
paper over the lens when the film became 
too interesting from a worldly point of 
view, but there is less today that the re- 
ligious leaders expurgate. : 

Everything that attracts people to the 
vaudeville show is being tried in church 


. —even dancing girls at the regular serv- 


‘ices. So it: 1S ‘not altogether. a surprise 
that: the churches, at the beginning. of the 
imes but times - have changed. . They l 


* Arimstrong Perry, ` -who wrote this - article, 


_has been a church member Since-he was. eleven 


years of. age. He: has been a member. of. the 


‘ Young Men’s Christian Association. for twenty- 


eight. years. and was a secretary in that organi- 
zation for fifteen- years. Since, the ‘beginning 
of the Boy Scout movement in -this country 
he has been a Scout official, and the twelfth 
Scout law is this: “A Scout is Reverent.” He 
was, perhaps, the first layman invited to occupy 
a church pulpit and talk on Radio. His pastor 


is a radio enthusiast and builds receiving sets 
for parishioners who live so far from his 


church that they cannot always attend its serv- 
ices. This should make it clear that Mr. Perry 
has no prejudice against any means, radio least 
of all, for promoting interest in religion. But 
he has decisive objections to the plans of 
preachers who want to make it impossible for 
listeners to hear anyone but themselves. 
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The encroachment of religious discussions upon popular radio 
programs is already beginning to arouse the protests of. the 
: broadcast listeners. 


radio era, are among the first to tyt to 
grab the air. 

A prominent divine in New York has 
announced plans for opening a station 
that will blanket the metropolitan district 


and a good deal of other territory.. 


“Listen to me or to nothing!” seems to 
be his slogan. Voliva, leader of the 
Dowieites, puts on a show at his station 
—WCBD—as good as any, and slips in 
his religious theories at psychological mo- 
ments. One of his big ideas is that the 
world is flat, and that of course eliminates 
from radio the need for discussing the 
Heaviside theory and others advanced to 
explain why ether waves follow the curve 
of the earth. 

In the latest list of broadcasting sta- 
tions, thirty-six—about seven percent— 
are owned and operated by churches. A 
number of others, connected with colleges 
and other institutions, are also under the 
control of religious leaders. Among the 
sects represented are Presbyterian, Cath- 
olic,;. Baptist,. Methodist, Latter Day 
Saints, Christian, Christian Scientist, 


Zionist Congregational, Methodist 


Church (South), Lutheran and Seventh 


Day Adventist. Some have low-power 
sets and transmit only their Sunday serv- 
ices. Others are using all the power the 
law will allow and operating all day long 
and into the night. | 
Complaints from listeners on Staten 
Island have been published in the news- 
papers and are to the effect that WBBR, 
operated by the People’s Pulpit Associa- 
tion, transmits daily and blankets the 
whole island. The Association is com- 
posed of the followers of Pastor Russell, 
who during his lifetime was content to 
hire the largest auditoriums available and 
lecture free of charge to those who caine 


to hear him. Los Angeles fans complain. 


of religious propaganda that crowds 
out programs they would rather hear. 
Around Zion City, Illinois, there have 
been complaints that are but feeble fore- 
runners of the storm that may arise when 


_Voliva opens up with his new five-kilo- 


watt transmitter, one of the most power- 
ful in the world used for ‘broadcastir 
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If the broadcasting stations are reduced in number and the 
religious interests control them, we may at -times be forced to 
listen-in on church propaganda or nothing. ' 


The air is filling up with propaganders. 
This is viewed with alarm by radio folks 
with other interests. .Those who have 
been putting on Plug Tobacco Quartettes, 
Safety Razor Minstrels, and entertainers 
who have joked and jazzed all manner of 
trade names into the subconsciousness of 
ultimate consumers, are beginning to de- 
mand what right religion has to interfere 
with the business of advertising. Will 
the increase of propaganders scare away 
the propageese who swallow their offer- 
ings? 

The answer to the complex situation, 
if there is one, goes down to the root of 
things. Religious leaders claim—and no 
one will deny it—that religion has as 
good a right to the ether as education or 
business. Educational broadcasts are not 
objected to because educators usually are 
modest and unobtrusive. Seekers after 
truth find it, and it makes them humble. 
Business is business. It does not hesi- 
tate to spread its propaganda by any and 
all methods available. . But usually it has 
the common sense to avoid trying to force 


itself upon an unwilling public. It is 
more often adroit in its methods and it 
appreciates the value of good-will. The 
religious leader, viewed in the light of 
history, is sometimes the least wise, the 
least tolerant, the most bigoted of all. 
There are those who follow closely the 
teachings and practice of Jesus and try 
to win men by serving them; but too 
often the religionist stands on the plat- 
form that one man and God constitute a 
majority, and the majority rules. The 
Word of God is interpreted in as many 
different ways as there are bigots, and 
each knows he is right. 

Some persons who have the best inter- 
ests of radio at heart see in the present 
situation a menace. It is an open secret 
that the larger corporations concerned 
with radio development are looking for- 
ward definitely to a sweeping reduction 
in the number of broadcasting stations. 
It is predicted that in a few years there 
will be but six or eight super-stations, 
whose programs will be relayed, perhaps, 
to stations having only a local range. 
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oe Í = Operated and Wave- | Power 
- Signal Location of Station Controlled by— length | (watts) Denomination - 


Sie ERG nn nn |) ee 


KFBG Tacoma, Wash. First Presbyterian Church 360 50 Presbyterian 
KFBU Laramie, Wyo. The Cathedral 283 50 Catholic 
Boise, Idaho St. Michaels Cathedral 252 10 Catholic 


KFDX | Shreveport, La. First Baptist Church 360 100 Baptist 
KFGX Orange, Tex. First Presbyterian Church 250 500 Presbyterian 
KFGZ Berrien Springs, Mich. Emmanuel Missionary College 268 250 Seventh Day Adventists 
-KFHF | Shreveport, La. Central Christian Church 266 | 150 | (Not Stated) 
KFIX Independence, Mo. Reorganized Church of Jesus Christ 
of Latter Day Saints 240 250 Christian Catholic Apos- 
tolic Church 
KFMB | Little Rock, Ark. Christian Churches of Little Rock | 254 | ... (Not Stated) 
KFOC | Whittier, Cal. First Christian Church 236 | 100 | (Not Stated) 
KFRP Redlands, Cal. Trinity Church 211 10 Episcopal 
KFSG Los Angeles, Cal. Echo Park Evangelistic Assn. 278 500 | Evangelical 
KJS Los Angeles, Cal. Bible Institute of Los Angeles 360 750 JInterdenominational 
KTW Seattle, Wash. First Presbyterian Church 360 750 Presbyterian 
WABE | Washington, D. C. Y. M. C. A. 283 100 | Evangelical 
WABK | Worcester, Mass. First Baptist Church 252 10 Baptist 
WABO |. Rochester, N. Y. Lake Ave. Baptist 252 10 | Baptist 
WABZ | New Orleans, La. Coliseum Place Baptist Church 263 50 | Baptist 
WBBL | Richmond, Va. Grace Covenant Church 283 50 | (Not Stated) 
WBBR | Rossville, N. Y. Peoples Pulpit Assn. 244 500 (Not Stated) 
WBBS | New Orleans, La. | | First Baptist Church 250 | 100 | Baptist 
WCAJ University P1., Neb. Nebraska Wesleyan University 360 500 Methodist 
WCAL Northfield, Minn. St. Olaf College - 360 500 Norwegian Lutheran 
WCAM | Villanova Pa. | Villanova College 360 150 Catholic 
WCBD | Zion, Il. Wilbur G. Voliva 345 500 |} Christian Catholic Apos 


tolic Church of Zion 


WDAH | El Paso, Tex. Trinity Methodist Church (South) 268 50 Methodist 
WDM Washington, D. C. Church of the Covenant 234 50 | Presbyterian 
WEW St. Louis, Mo. St. Louis University 261 100 Catholic 
WFAQ Cameron, Mo. Missouri Wesleyan College 360 10 Methodist 
WJD Granville, Ohio Denison University 229 50 Baptist 
WMAN | Columbus, Ohio First Baptist Church 286 10 Baptist 
WMAY | St. Louis, Mo. Kingshighway Presbyterian Churchį 280 100 Presbyterian 
woQ Kansas City, Mo. Unity School of Christianity 275 500 (Not Stated) 
WPAT El Paso, Tex. St. Patricks Cathedral 360 20 Catholic 
WPAU | Moorhead, Minn. Concordia College 360 20 Norwegian Lutheran 
WQAO | New York, N. Y. Calvary Baptist Church 360 100 | Baptist 
WQAW | Washington, D. C. Catholic University 236 5 Catholic 
WWL New Orleans, La. Loyola University 280 100 Catholic - 


SOME OF THE BROADCASTING STATIONS OWNED AND 
- CONTROLLED BY CHURCH BODIES 


These 38 stations are listed in the Government’s official record of stations. Informa- 
tion concerning the denomination of each was obtained by direct communication 
and from published statistics. 
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What if this happens, and the religious 


interests come to control the big stations? . 


Will we have to listen to religious propa- 


ganda or nothing? | 4 
= Probably no such fear is justified. 
Those who look forward to a system in’ 


which less than a dozen stations will pro- 
vide programs for the whole country are 
kidding themselves, unless they have the 
power to kill an interest in local programs 
by local people, which exceeds the inter- 
est in big programs and big stars by a 
ratio of three and one-half to one, ac- 
cording to a recent investigation. The 
fact remains, however, that religious 
prejudice, religious zeal, religious jeal- 
ousy, grow faster and die harder than 
any other sentiment of the human race. 
It will be easier to start right than to 
readjust after serious mistakes will have 
been made. l 
It is bad enough to have different re- 
ligious denominations preaching against 
each other and working against each 
other, all in the name of the same God, 
within the walls of their own meeting 
houses. In that case we do not have to 
listen to them unless we choose to. But 
if they get to competing in the air, we 
broadcast listeners will be out of luck. 


Already the Fundamentalists and their 


opponents have had their fling in the 
ether and a large part of listening Amer- 
ica had a bad attack of spiritual nausea. 
So long as power is limited so that a 
propagandizing station can be tuned out, 
the situation is tolerable. The radio 
manufacturer and dealer especially are 
not averse to a condition that requires a 
high degree of selectivity in receiving 
sets. But when a broadcaster acquires 
a right to radiate an amount of power 
that will force oscillations in all receivers 
within five, ten or fifty miles, for any 
number of hours he may choose to mo- 
nopolize the ether, he will have reached 
the ideal of the religious fanatic and the 
point where the average listener will junk 
his receiving equipment. 

The desire to limit religious broadcast- 
ers-so-that they cannot disturb the peace 
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Kadel & Herbert 


AN AGGRESSIVE BROADCASTER OF 


THE DOCTRINES OF THE 
FUNDAMENTALISTS 


For weeks the ether about the eastern section 

of the United States was filled with the debates 

about church creeds; chief among the debaters 

was Rev. John Roach Straton, of Calvary 
l Baptist Church, New York. 


of an entire community is not an evidence 
of antagonism toward religion. Religion 
is a fundamental instinct. No man can 
escape it, even if he wants to. Few at- 
tack the churches which represent the 
beliefs of their respective members. The 
rank and file of Americans are willing to 
let the other fellow express his religious 
views and feelings as he pleases, so long 
as he does not interfere with the rights 
of others. 
But ministers there are who are not 
satisfied to let folks choose for them- 
selves. They consider themselves divine- 
ly called to impose on others their own 
ideas and call them the Mind of God. 
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Kadel & Herbert 


HOW A SERMON IS BROADCAST 


Standing in his accustomed place im the pulpit, 

Rev, Lewis K. Dixon of the City Temple, New 

York, faces not only his parishioners but a 

microphone “by means of which he broadcasts 
his sermon over several states. 


Not long ago I attended the commence- 
ment exercises of a class of theological 
students, graduating from one of the 
oldest and most dignified theological 
seminaries in the world. The impression 
was forced upon me that not one of them 
was a normal human being. Every one 
of them looked as if his only refuge from 
the bug-house was to get bolstered up by 
divine authority before the alienist 
spotted him. One of them had robbed 
houses and forged checks. The facts 
were known by authorities in his church. 
These men were being commissioned as 
ambassadors of God to.American com- 
munities.---Ministers must be judged by 
the same standards as other folks, except 
that in assuming religious leadership they 


_public. 


place ‘upon ‘themselves. an additional re- 
sponsibility. -They are not different from 
other men. Some of them lie, steal, com- 


A ee 


mit murder; others ‘rise to epee 
heights of heroism. > bas 

The average minister is sane, is s Help- 
ful and needs no restraint. It- is the. sel-. 
fish, egotistic, erratic, . possibly brilliant. - 
religionist who needs curbing. The ` same 
types of . men - come into prominence in. 
religious bodies as in politics. There is 
no. politics keener or more’ bitter. than 
church politics... Some. ‘seats in “the 
House of. . Representatives and in- the 
House of Bishops are won by the. same 
methods. - We do not hesitate to deprive 


‘the politician of his power when he turns 


it against the rights of the common ‘peo- 
ple.. No more should we hesitate to. fight 
the preacher when in the name of God 
he oversteps the bounds of decency and 
forces. an -obnoxious presence upon un- 
willing millions, . In doing so we will 
have the approval and support of the ma- 
jority of the clergy, as we as of all other 
right-thinking people. | 


` 


No new machinery is needed’ for the 


regulation of propagandists, religious or 
otherwise. 


laws, but we have a Secretary of Com: 


merce who is better than most. of our 
laws. The best law can be evaded and 
nullified more easily than a public offi- 
cial with common sense, an honest pur- 
pose and the nerve to do his duty. He 
has shown a disposition to listen to all 
points of view and to make regulations to 
safeguard the rights of all tadio users. 
There is no doubt that religious leaders 


and societies, especially those of irra- 


tional, freakish tendencies, will bring to 
bear all possible pressure to enable them 
to monopolize the ether. 
held in check by the expression of pub- 
lic opinion. To suggest that they should 
be limited is not inimical even to their 
own interests. They may not realize it, 
but nothing does so much to harm their 
own cause as trying to force it upon the 
The sane, constructive religious 
leadership of the country should be up- 


They can be 


A 


We have no adequate radio . 


10 eas 


held by an immediate and vigorous ex- 
pression of public opinion. concerning the 
proper regulation of religious broadcast- 
ing stations; otherwise it may be de- 
prived of its share of the ether by the 
wrongdoing of. those what want it all. 
What happens when religious zealots 
gain control was illustrated when an in- 
tolerant priesthood forced the Reforma- 
tion -and split Christendom; when a po- 
litical church drove the Pilgrims to seek 
freedom of worship i in the wilderness of 
America; when they in turn drove out 


men Jike“ Roger W illiams, founder of- 


Rhode Island, wlio died regretting that 
there was no church which his conscience 
would ‘permit him to join. The strong 
religious organization could monopolize 


its field in those crude days, but can any, 


or all of them together, deprive our coun- 
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try today of the privilege of hearing what 
it has a right to hear? 

Possibly the preachers who covet their 
neighbors’ air see in that no violation of 
the Ten Commandments. Perhaps they 
have twisted. a well- known -:saying of 
Jesus into this form: “It i is more ‘blessed 
to transmit than to receive.” ` 

A wise announcer, when a radio 
speaker wanders into direct advertising 


or other forbidden fields, quietly throws 


a switch and lets him talk on and on into 
ae microphone, blissfully unconscious of 
the fact that his hot air goes so far and 
no further. Perhaps similar courtesies 
can be extended to the religious crank. 


' Then radio listeners can tune in what 


they want to hear instead of leaving their 
receivers, disgusted by asinine attempts 
to cram “religion”? down their throats. 
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“THE EARTH IS STATIONARY” IS THE STRANGE DOCTRINE PREACHED 
BY THE CHRISTIAN CATHOLIC APOSTOLIC CHURCH 


Out in Zion City, Illinois, is located one of the largest and most active of the church 
radio stations, WCBD, whose odd beliefs are exploited through the ether. Its 
overseer, William Glenn V oliva, recently exhibited a map of the globe upon which 
he had penciled the route of the world-fliers; he said that it showed the aviators 
merely flew in a circle over the flat surface of the earth. j 
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From a photograph made for PoruLAR RADIO 


A MAIL BOX OF THE FUTURE? 


This is the apparatus that feeds into the transmitter the long rolls of typewritten 
correspondence that is to be sent by radio. 


e Í $ : 
1,000 Printed Words a Minute 
” > e 
by Radio 
By means of this new invention—(which is OE PETET for the first 
time)—the contents of an entire newspaper page can be transmitted in less 


than ten minutes. What will this development mean to commerce in 
general—and to journalism in particular? 


By CHARLES ABLAN, HERNDON i 
HAT will radio do to the news- was a vague feeling that this. new thing 
papers?” . | held a menace for the newspaper. > ! 
This question was asked in. newspaper Now, C. Francis Jenkins, consulting 
offices when radio broadcasting first engineer and inventor of Washington, D. 
burst into popular use. The new means C., has an answer to this’ query. | 
of communication contained tremendous Instead of being an enemy..or destruc- 
potentialities. Enthusiasts promptly pre- _ tive ‘competitor of newspapers, radio can 
dicted that radio would cripple if it did .be- made their greatest ally in. bringing. 
not entirely displace the daily printed greater speed and accuracy to the gather- 
pages. Publishers hastily issued state- ing and assembling of news. But this is 
ments denying that such would be the not to be done by radio as we ordinarily 
case. They gave reasons—but behind the think of it. The radio messages will be 
reasons doubts could be detected. There for the eye, not the ear. Mr. Jenkins has 
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devised a machine by which news copy 
can be sent by radio direct from a type- 
written sheet in one newspaper office and 
automatically reproduced in exact fac- 
simile on a photographic paper strip in 
any number of other newspaper offices. 

Mr. Jenkins’ is daily sending radio 
photo messages of any length desired at 
a speed of one hundred words a minute. 
This rate is much faster than similar mes- 
sages can be sent by telegraph. Mr. Jen- 
kins claims that one thousand words are 
easily within the bounds of possibility by 
this inethod. 

From the insertion of the typewritten 
copy in the sending machine to its exact 
reproduction at the other end, the whole 
process will be automatic. Light and 
radio waves, speediest messengers of the 
universe, will deliver the news as written 
without the errors which now frequently 
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FASHINGTON, D.S. 
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DELIVERING IT AT THE SPEED OF RADIO. {7 1S THE BEGINNING 
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arise in the handling of copy between dis- 
tant points. 

This same system may also be used to 
carry business letters. By this means, 
Mr. Jenkins says, they can now be sent 
more quickly dnd cheaper than they can 
be carried by the government's mail 
planes. Beside speed, the auto-radio- 
graph has the advantage over telegraph 
and cable messages, in that it retains the 
authentic character of the autograph let- 
ter. It is not merely the same words that 
are transmitted, but the writing of the 
original is faithfully reproduced in all its 
details—including the exact signature. 

In order to understand the new 


method, we should recall that there are 
certain substances such as selenium and 
thalium, that are less resistant to electric 
current in the light than they are in the 
In other words, when such sensi- 


dark. 


A PERSONAL LETTER SENT BY RADIO 


A letter as it actually appears when received. Less than a minute was required 

to send this permanent message. The inventor says that it will be cheaper 

and quicker to send letters like the above than to dispatch them by airplanes. And 
it is even more authentic than a carbon copy of a typewritten letter. 
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Harris & Ewing 
THE COMPLETE SENDING APPARATUS 
The glass disks of the sending apparatus shift the image of a letter like a typewriter 
carriage shifts p sheet of paper. The typewritten copy moves from the roll (at which 
~- Myr. C: Francis Jenkins, the inventor, points) past the electric light. 


‘tive substances are illuminated an elec- sent out just as similar variations of cur- 
tric current can be passed through them rent produced by variation in sound 
more easily than when no light strikes waves are sent. 


them. This. peculiar property of these Here is the way this is done in the Jen- 
elements is the keystone of the new radio kins apparatus. The letter or other type- 
device. written matter is placed on spools and 


The legibility of the letters and words threaded through the slot of a magic lan- 
on this page is due to the contrast made tern or stereopticon machine. When the 
by the black ink on the white paper. In lantern is turned on an image of one line 
‘sending such matter by radio, the prob- of the typewritten matter is projected 
lem is to convert that black and white across the room just as the image on a 
into terms of light and darkness which in stereopticon slide would be. Instead of 
turn will impede or promote the current a screen to receive the projected image, 
flowing through the light-sensitive cell. however, there is a box containing one 
These variations of current go to the small hole facing the projecting machine. 
broadcasting apparatus where they are In this box is the light-sensitive cell that 
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THE RECEIVING APPARATUS WORKS ON THE SAME PRINCIPLE AS 
THE CAMERA 


The unexposed film moves as rapidly past the enclosed electric light as the type- 


written message at the transmitting end travels. 


Much difference in speed would 


blur the message. 


controls the current and which is con- 
‘nected with the broadcast apparatus. 

_ Only one fine pencil of light can enter 
the hole and reach the light sensitivé sub- 
stance, and so affect the current at one 
time. 
lines typed across the paper is projected 
toward the box, there is just one small 
part of that image which is projected into 
the tiny hole in the box. . If that small 
part is a portion of the image of a letter, 
the current flowing through the cell is 
broken. If that small part is part of a 
space between letters, the light is permit- 
ted to fall on the cell and the current 
flows freely. Obviously, in order to send 
the entire typed- line, every fraction of 
its image must be passed in front of the 
tiny hole in the box. In typing words, 
we write one letter at a time until we have 
spelled out the word. In sending by 


radio, however, only one fractional part ` 


of the space or letter is transmitted.at a 
time; just one small part of the letter T 
or half of a period, for instance. 

The Jenkins radio machine uses two 
devices to move the image so that each 


When the image of one of the 


that they act as a series of prisms. 


greater in one part than in another. 


part of it is successively brought over the 
hole opening onto the light-sensitive cell. 
The spools which hold the original typed 
or other material are slowly turned, slow- 
ly carrying the typed lines past the slit 
through which the lantern’s light comes. 

In front of the projection lantern, 
however, is a still more ingenious device. 
While the slowly winding .spools carry 
the paper from the top to the bottom of 
the typed matter much as the line spacer 
on a typewriter does, this other apparatus 
tends to the movement across the paper 
from one side to the other as the letter 
spacer on a typewriter does. 

Instead -of shifting the paper itself, 
however, this latter apparatus shifts the 


Image projected toward the hole in the 
. box. 
. wheels, the edges of which overlap. The 


. It consists of two glass disks or 


edges of these glass wheels are shaped so 
The 
prism, it will be recalled, bends a ray of 
light from its direct path. The different 
parts of the edges of these disks have dif- 
ferent angles so that the bending is 
The 
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net result is that the image passing 
through these moving prisms is shifted 
up and down in front of the hole in the 
box across the room. 

In short, light from behind the orig- 
inal typed or other matter projects an 
image of that writing across the room 
where by means of this shifting appa- 
ratus the entire image is part by part al- 
lowed to fall on the hole leading to the 
light sensitive cell. The dark parts pro- 
duce corresponding breaks in the current 
while the light parts of the image pro- 
duce corresponding pulsations of electric 
current. The radio apparatus connected 
with the photographic machine responds 
to the variations, reproducing them in 
varying pulsations which are transmitted. 

The lead-in wire from the receiving 
antennas is connected with an electric 
lamp which lights up as the current 
comes through and goes out when the 
current is broken. This lamp is enclosed 
in a metal cylinder in which there is just 
one tiny hole opposite the film. 

This photographic film moves at the 
same rate at which the original typed 
copy is moving at the sending station. 
The cylinder in which the lamp is en- 
closed moves at the same rate that the 
image is shifted by the prismatic disks in 


| 
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the sending station. The result is that 
the alternate flashing and extinguishing 
of the light builds up bit by bit an exact 
reproduction of the original manuscript.* 

A new means of communication more 
rapid and more accurate than those now 
in use has been devised with still greater 
speed not only possible, but probable in 
the near future. How far the develop- 
ment may be carried no one can say. 
When we let our minds run back to the 
feeble beginnings of other great inven- 
tions and their astonishing developments, 


_ we realize thag the wonders of radio serv- 


ice to the eye may reach proportions stag- 


gering to the imagination. 


* Readers of Poputar. Rapo will recall) that Mr, 
Jenkins used similar apparatus and the same method. 
in sending and receiving ‘his photo-portraits-by radio. 
(Sce Porurar Raptio for December, 1923.) However, 
the npality of that work required a somewhat more 
complicated series of prismatic disks and a more deli- 
cately adjusted receiving apparatus. Sending half- 
tone portraits with their different’ shadings also re- 
quired more sensitive light cells at the broadcast sta- 
nan It was necessary to obtain quality to sacrifice 
speed. 

The radio photo-letter, on the other hand, is a com- 
paratively simple proposition. It is merely a question 
of contrast of light and dark. Of course, the greater 
the contrast between the words and their background 
the clearer will be the reproduction. While Mr. Jen- 
kins has demonstrated that it is entirely practical to 
send from the ordinary typed copy paper, he has 
found that the best results are obtained by the use of 
stencil sheets. Black sheets in which the letters are 
stenciled are better than the typed sheet, for where 


the letters are cut out there is nothing to interfere 
with the full strength of the projecting light passing 
through, while the black background furnishes the 
greatest contrast. 


rint 
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A SET BUILT ON A TOOTH BRUSH 
This miniature receiver exhibited recently in New York was built by William 1.. 


Wray, who claims that it works. 


It contains a crystal detector, an inductance 


and a fixed condenser. 
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From a drawing by Arthur Merrick 


This drawing shows how loose and open is the structure of all terrestrial maiter. 
The spheres represent the central nuclei of the atoms in a piece of copper. In thts 


drawing they are 


Electrons in the Stars 


greatly exaggerated in diameter, in proportion to their distance - 
apari 


To operate a radio set on a distant star would be very different from 


' operating one on earth. 


The universe is composed of atoms, elec- : 


trons and ether waves—but they are not always put together in. the same 
zoiaz patterns as those with which we are familiar. The stars are “vast bubbles 


of electricity” emitting radio and other etheric waves. 
which is composed of gaseous matter but which is, 


found, for example, 


One star -has been : 


nevertheless, thousands of times heavier than the heaviest terrestrial metal! 


By E. E. FREE, Ph.D. 


HE fundamentals of the universe 
seem to be everywhere the same. 
Matter on earth is made up of the two 
kinds of particles of electricity; the elec- 
tron and the positive nucleus or proton. 
In addition to these we have the ether 
waves of light, of X rays, of radio and 
the rest. All these things the physicists 
have studied in our earthly laboratories. 
And off in the depths of space we find 
exactly these same things. 
protons and electrons in the sun. The 
ether waves that reach us from there— 
whether waves of light or heat—are es- 
sentially the same waves that we can pro- 


There are. 


duce and study here on earth. Even in 
those other suns which dot the vaster 
reaches of the visible universe and which 
we call the stars there exist, we believe, 
exactly these same fundamental things. 
The matter of these stars is made up, of 
protons and electrons just as matter is-on 


earth. The ether waves of thesé stars 


are the same light rays, and presumably 


the same X..rays and gamma rays and 


radio waves, with which we.are already 
familiar. 

Just as the chemist can pick out of 
pile of coal one small spoonful that is a 
fair sample of the whole mass of the ma- 
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terial, so we can take the composition of 
this little earth of ours to be a fair sam- 
ple—so far as its fundamentals are con- 
cerned—of the entire vast universe. That 
we can see. =: 
-~ -But the local arrangements of things 
in the stars are very different from what 
they are on earth. Here on earth the 
electrons and the protons stay together 
fairly well in the form of our familiar 
and useful atoms. Only when we man- 
handle it pretty severely in the laboratory 
can we induce an atom to let go of any 
of its electrons and to take part in what 
we call a “chemical change.” When we 
do get a lot of electrons loose from atoms 
we are apt to be disconcerted. 

For example, a lightning flash is a lot 


From a photograph made for PopuLar RADIO 


HOW ATOMIC SPECTRA ARE STUDIED IN THE LABORATORY 
Professor H. H. Sheldon of New York University is shown with a spectrometer 


adapted for photographing and measuring the spectrum of a gas sample. 


- ranging around on their own: 


- of loose electrons.: Billions ‘of billions of 


them have been detached from thé atoms 
to which they properly belong and are 
They are 
not too pleasant to have about. -From the 
human point of view it is far more com- 
fortable not to have a crowd of loose elec- 
trons—or of protons—for close neigh- 


- bors. 


But the stars are different. It is prob- 
able, the astronomers have come to be- 
lieve, that some of the stars consist large- 
ly of loose electrons and either of loose 
protons or of atomic nuclei that. carry 
many fewer electrons than is normal on 
earth. These nuclei resemble the entire- 
ly free protons in possessing powerful 
charges of positive electricity. The elec- 


The 


spectrum produced in the electric discharge tube on the right is photographed in 
the camera attached at the left. 
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trons, you remember, are negative elec- 
tricity. And so, when a star consists 


of protons or of loose atomic nuclei it is 
no longer composed of “matter” in our 
earthly sense of that word. It is really a 
vast bubble of electricity. 

What would happen to you at the cen- 
ter and focus of a lightning flash is liter- 
ally nothing in comparison with what 
would happen to you at the center of such 
- a stellar bubble of electricity. The volt- 
ages there must be measurable, we imag- 
ine, in billions or even trillions of volts. 
The temperatures probably exceed a mil- 
lion degrees. The intensities of light and 
of X rays and of other forms of ether 
- waves are so strong as to be quite incom- 
prehensible to us. 

The rays of our sun, concentrated by 
a burning glass only a foot in diameter, 
will instantly shrivel up your finger tip as 
though you had stuck it into the hottest 
furnace. This is less than one square- 
foot of ether-wave energy at a distance of 
some 90,000,000 miles. Imagine what 
the ether waves of light and of heat 
would be like at the sun’s surface. Then 
imagine, what we believe to be quite true, 
that the intensity of the ether waves in- 
side some of the stars is possibly a billion 
times larger than their intensity on the 
surface of the sun! 

The inside of a star bears about the 
same relation to anything that we can 
produce on earth as the fiery throat of 
the world’s greatest volcano bears to the 
flame of a match. 

Let us consider, for example, a re- 
markable star that Professor Eddington 
discussed recently in his address before 
the British Association for the Advance- 
ment of Science at Toronto. This star is 
the so-called “companion” of the dog 
star, Sirius. 

., The astronomers have known for a 
Jong time that’ the dog star is really 
double. Instead of being a single star 
hke our sun, it consists of two bodies, 
each of.them a vast stellar globe. They 
revolve around their common center of 
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gravity like a dumb-bell turning end over 


_ end. 
mainly of loose electrons plus a number _— 


From observations of the aviation in 
the light of Sirius and of its. distance 
from the earth and from various other 
data the astronomers have been able to 
calculate the approximate mass and size 
and brightness of these two companion 
stars. For the smaller of them the cal- 
culations indicated a size about three 


_ times that of the earth but a mass nearly 


as large as that of the sun. Figured out 
as density, this disclosed a star more than 
50,000 times heavier than the same vol- 
ume of water. 

The sun is only about one-third heavier 
than water; the earth is about five and 
one-half times heavier; the heaviest sub- 
stance that we know—the metal named 
osmium—is only twenty-two and a half 
times heavier. What wonder, then, that 
the astronomers believed this figure of 
50,000 times the density of water to be 
absurd? They assumed that their calcu- 
lations were wrong somewhere and 
thought no more about it. 

But it appears from Professor Edding- 
ton’s work that this is not absurd at all. 
This remarkable star probably really is 
as heavy as this, so heavy that a quarter- 
inch buckshot made of its substance 
would weigh (on earth) nearly . four 
pounds. What a material to use for 
bullets ! 

How this can possibly be true brings 
us back to the structure of the atom. In 
the previous articles on atoms and elec- 
trons in PoruLar Rapiro we have seen 
that the common model of an atom is that 
familiar to us in the solar system.* At 
the center of each atom there is a nu- 
cleus which corresponds to the sun. 
Around this nucleus revolve a number of 
electrons that correspond to the planets. 
Not all these electrons are in or near the 
same plane, as our astronomic planets are. 
On the contrary they revolve around the 
atomic “sun” in an extremely compli- 


* See, for example, ‘700,000,000,000,000,000 z 
000 Electrons for a Cent,” Popular R 000, 


apio for Janu. 
ary, 1924, pages 41-48, and “Bohr’s New Theory of 
oma n POPULAR Rapto for April, 1924, pages ` 319. 
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wire are what we call “in contact.” This 
means that the outermost electron planets 
of two adjacent copper atoms come close 
to each other as they fly around in their 
respective orbits. The atomic centers 
cannot come any nearer. If they did their 
outermost electron planets would collide 
and something would happen to the sys- 
tem, That is why you cannot squeeze 
the copper atoms closer together and 
make the copper denser than it is. 

But there is one thing that might hap- 
pen to copper and that would permit it to 
get much denser. It is the thing that has 
happened, Professor Eddington believes, 
in the very dense companion star of Si- 
rius. This is the removal of some of the 
outer electrons from the atoms. 

We know from experiments on earth 
that this can really happen. In POPULAR 
Rapo for August, 1924, Dr. Robert A. 
Millikan described the remarkable ex- 
periments of himself and Dr. Bowen with 

‘what he calls “stripped atoms,” that is, 
with atoms from which one or more of 
the outermost electron planets have been 
removed.* As many as six such electrons 
can be stripped away from certain kinds 
of atoms, leaving a residue which is still 
recognizable as an atom of that particu- 
lar kind but which has, of course, some- 
what different properties from the ordi- 
nary un-stripped atom with its full com- 
plement of electron planets. 

Even before this work of Dr. Millikan, 
a distinguished physicist of India, Dr. M. 
N. Saha, had suggested that this strip- 
ping off of the electrons from an atom 
might actually be occurring in stars and 
in the sun and might be the explanation 
of certain peculiarities of the light sent 
to us by atoms of some of the chemical 
elements, especially calcium, from the 
upper layers of the sun’s surface. 

This suggestion has been confirmed. 
We know that stripped atoms actually do 
occur in the sun as well as in Dr. Milli- 
kan’s laboratory. In the stars still hotter 
than the sun the stripped atoms are prob- 


*“Do Electrons Play or Loaf,” by Robert A. Mil 
likan, Poputar Rapio tor August, 1924, pages 109-116. 


ably still more. numerous and their elec- 
trons are presumably stripped away still 
more completely. It may be, even, that 
all the electron. planets are stripped away, 
leaving only the naked nucleus of the 
atom, as though our. sun should lose all 
its planets and go off by itself through 
space. 

You see immediately how this would 
permit a much greater density of matter 
than we could ever obtain on earth. If 
the copper atom had no planetary elec- 
trons, so that the central suns of all the 
atoms could lie close together, metallic 
copper might have a density not merely 
50,000 times as great as water but over 
ten billion times as great as water. An 
inch of ordinary copper wire, condensed 
to this degree, would weigh over two 
hundred tons! | 

It is apparent, then, that the density 
which the astronomers found for this 
companion star of Sirius is not absurd at 
all. Great as it is, it still permits a very 
loose arrangement of the atoms in it. All 
that is necessary is that a few of the 
outermost electrons of most of the atoms 
shall have been stripped away. This, 
Professor Eddington believes, is just 
what has really happened. 

The force that has done this stripping 
away of the electrons may be heat, but 
it is much more likely to be ether waves. 
The intensity of such waves inside a star 
is tremendous. On earth the inside of 
most things is dark. Ordinary matter 
does not send out light or any other kind 
of ether waves. But inside a star all the 
matter is shining with light or possibly 
with heat rays or with X rays. It is like 
being at the very center of the glowing 
arc of a great searchlight. 

So important is this intensity of the in- 
ternal light inside a star that it is believed 
to be responsible for the great size of 
some of the stars. For example, the star 
named Betelgeuse, the great red star at 
the shoulder of the constellation of Orion, 
has been measured by an attachment 
fitted to the telescope at the Mount VV il- 
son Observatory. It is found to have the 


a 
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effect of the ether waves of light on the ~- 


star is to distend the star like a swollen 
bubble. In the case of the small “dwarf” 
stars like the companion of Sirius the ef- 
fect of the ether waves is to strip off the 
electrons from some (or all) of the atoms 
of matter, thus permitting the star to 
erow many times more dense. 


Why do ether waves act in these oppo- 


site ways in the two stars? We do not 
know. It must depend, of. course, on 


. some difference of conditions in the two 


Possibly it is an initial difference 
This is what Professor Edding- 
ton is inclined to believe. Possibly it is 
merely a difference in age. Betelgeuse 
may be a young star; the companion of 


bodies. 
in mass. 


Sirius an older one. Or maybe it is the 


other way. around; the Sirius star being 
an early stage of. stellar life and Betel- 
geuse a later stage. All these questions 


we must leave for future research to an- 


swer. 

There is, however, another aspect of 
these matters that is of especial interest 
to radio engineers. It is the question of 
what becomes of the electrons. 

If, in stars like the companion of Si- 
rius, most of the atoms have lost a num- 
ber of their electrons, these stars must 
operate as great factories for loose elec- 
trons. Do these electrons remain inside 


World Wide g 
OLD DR. RADIO IN THE WALTER REED HOSPITAL AT WASHINGTON 


'The curative effect of broadcast entertainment upon invalids is becoming so generally 
recognised that many hospitals are extensively equipped with receiving sets. 


the stars or-do- they drift. off into space?- 

It is probable that in the main they stay 
within the stars. They become loose elec- 
trons drifting around inside the mass of 
the star just as loose electrons occur in 
a lightning flash. The inside of such a 
star might be described, indeed, as a con- 
centrated ball of lightning: 

But some of the electrons probably es- 
cape. There is a growing mass of evi- 


— 


dence to indicate that space itself is not: 


really empty but that it contains a vast 
number of electrons and perhaps even 


© ter O4 agen 


some atoms, drifting around singly in the. 


void between the stars. 
then, there may be a kind of 
charge,” 
charge inside a vacuum tube. 


In space itself, 


ce 


We are not sure about this yet. No 
But it: 
Presently the advances of 


scientist will set his name to it. 
may be true. 


| peel 
not so very unlike the space 


astronomy and of physics will prove it. 


fot us, one way or the other. And if 
there are really great numbers of escaped 
electrons and other electric charges oc- 
cupying the interstellar space that we 


have been thinking of as empty, it can . 


hardly be that these charges will prove 
without their influences on such terres- 
trial matters as atmospheric electricity, 
on the earth’s magnetic field or on radio 
communication. 


— — -s 
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quite different effects in your receiver. 

The third kind of interference is that 
arising from natural or atmospheric elec- 
trical discharges, and is what we ordi- 
narily call “static” or “strays.” 

The fourth type of noise is produced 
by electric power or signalling lines or 
the apparatus connected to them, and is 
usually called induction. 

Let us go back for a moment to the 
first type of interference. 

Noises caused by frequency fluctua- 
tions in the carrier wave being received 
have been fairly well covered in the pre- 
vious articles. 
matter of intensity variations to some ex- 
tent, and in the August article it was 
pointed out that an uneven power supply 
at the transmitting station, or the use of 
bad modulating apparatus, would cause a 
noisy carrier wave. Before leaving the 
topic of “noisy carriers,” as they are 
often called, it will be worth while to con- 
sider in a little more detail several of the 
ways in which they are set up. The ideal 
carrier wave for any radio telephone sta- 
tion would of course be absolutely uni- 
form as to frequency and intensity. 
When no voice or musical signal is be- 
ing sent out, the wave should not vary in 
any way. Such a uniform carrier wave, 
when received upon a non-oscillating re- 
ceiving set, would produce no sound 
whatever in the telephones or loud- 
speaker. Consequently, when either mu- 
sic or speech was impressed upon this 
silent carrier wave it would be conveyed 
to the receiving station and there repro- 
duced without any disturbing sound 
caused by wave fluctuations. 

Now let us suppose that the transmit- 
ter which we are considering has a per- 
fect carrier wave, within practical limits. 
That is to say, let us imagine that when 
we tune to the wave from this station we 
hear nothing except the telephonic voice 
or music. This will imply that the trans- 
mutter has a well-designed power source, 
so that no noises will arise from its irreg- 
ularities. It also means that the modu- 
lating apparatus introduces no undesira- 


We have also studied the - 


ble interference. If the modulator, in 
addition to quiet operation, has the ability 
to impress upon the carrier wave faith- 
fully-copied variations corresponding al- 
most exactly with the sound variations 
that strike the pick-up microphone, we 
have every reason to expect high grade 
transmission from the station. 


Why Carrier Waves Are Sometimes 
‘Nowy 


But it often happens that a broadcast- 
ing transmitter has a carrier wave that 
is normally silent and free from fre- 
quency changes, together with a modu- 
lating system that is capable of high- 
quality tone production, yet, that when 


we listen on some particular occasions the 


signals are accompanied by noises and 
are not clearly reproduced by our re- 
ceivers. 

When this happens, many listeners are 


apt to say that the trouble is caused by 


“bad modulation.” 

As a matter of fact, the modulating 
operation of the radio transmitter may 
be perfect and the troubles may occur 
far away from the modulation apparatus 
of the broadcasting station. It 1s much 
more common, in well-planned broadcast- 
ing stations, for noises and distortion of 
this kind to develop in the pick-up micro- 


phone (and its amplifier and connecting 


line systems) than in the modulating ap- 
paratus itself. 

If you know what to look for, it is not 
hard for you to pick out cases where 
noisy carrier waves are produced by the 
effects of the pick-up line that connects 
the microphone with the radio generat- 
ing portion of the broadcast transmitter. 
Usually the short pick-up line that runs 
from oscillation generator and modulator 
equipment to a nearby studio is quite free 
from such influences, and thus when the 
station is broadcasting events from its 
studio there may be none of the interfer- 
ing noise heard by radio listeners. 

On the other hand, it is quite common 
for the longer pick-up lines that are used 
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HOW THE -< SETS MAKE TROUBLE 
The curves at the top of the figure show how signals from -spark transmitters of 
commercial radio-telegraph stations spread out over the broadcast wavebands. The 
reason for changing the spark-set wavebands is apparent from this illustration. 


in transmitting “out-of-studio” programs’ 


(such as park concerts, sports, and so 
forth) to bring various kinds of noises 
into the radio sending apparatus. If the 


carrier wave, as heard between the an- 


nouncements or the numbers of the pro- 
gram, is silent when transmission from 
the studio is going on, but noisy when 
outside events are being broadcast, you 
may be sure that the noise is a wave-in- 


tensity variation introduced by disturb- . 


ances affecting the long pick-up lines. 


Sometimes the sources of these noises 
may be identified by listening closely; 
electric motors, stock tickers and tele- 
phone ringers all have characteristic 
sounds. Any of them may induce disturb- 
ing currents- (in a microphone pick-up 
line} which, when conveyed to the modu- 
lating apparatus, will be impressed upon 
the outgoing radio waves.and thus car- 


` ried to your loudspeaker. 


The Causes of Poor Quality 

In the same way you may note varia- 
tions in the quality of reproduction when 
listening to different program items that 
are broadcast from some particular sta- 
tion. If the speech is clear and distinct 
when the speaker is at the studio, but 
muffled and hard to understand when he 
is talking over a long pick-up line, you 
may be sure that the faulty transmission 
is not caused by “poor modulation” but 
by poor transmission to the modulating 
apparatus. - The defects introduced by 
poor pick-up lines, which often will con- 
vey telephone currents of some frequen- 
cies far better or far worse than a good 
average value, are particularly noticeable 
in musical transmission. Often a poorly 
adjusted pick-up line so distorts the cur- 
rents that the tones of individual mu- 
sical instruments cannot be identified with 
certainty. 
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{| When you notice noisy carrier waves 
or distorted transmissions of the kinds I 
have just described, you will be doing a 
great favor to broadcast listeners gener- 
ally if you will write to the management 
of the offending broadcasting station and 
tell them what vou have observed. 


But when you write, don’t say that the 
trouble is caused by “bad modulation” if 
in fact the modulator is doing its best and 
the noise is introduced by the pick-up 
lines 


How to Reduce Radio Frequency 
Interference 


Next let us take up the second general 
type of interfering noises that come in 
with the waves. 

This second type is radio wave inter- 
terence. To make improvements in vour 
reception when it is disturbed by radio in- 
terference is not, as a rule, a matter of 
writing letters to the interfering stations. 
In the vast majority of cases the trouble 
can be completely remedied. or at: any 
rate greatly reduced. by modification or 
careful adjustment of your receiver. 

Radio: wave interference is probably 
the greatest single cause of imperfect 
broadcast reception. 
that there are many defective radio re- 
ceivers in use, and that these sets repro- 
duce noisily or with distortion, but so far 
as I can determine the great majority of 
receiving sets function correctly within 
the limits set by their design. In two of 


the earlier articles of this series I took up. 


some of the more usual sources of. trou- 
ble within the receivers themselves, and 
indicated how these ranie could be 
done away with. We must now assume 
that vour receiver is working as well as it 
can, and, in treating “outside” causes of 
receiving’ difficulties, limit ourselves to 
effects that occur in spite of a more or 
less approximate perfection in the indi- 
vidual parts and the assembly of the re- 
ceiving set. If vour set is not working 
well, and if you can locate the trouble 


It is of course true. 


within its circuits (as outlined in the Oc- 


tober number, for instance), you should 
repair it before giving any time to the 
matter of outside interference. 

There are three main varieties of: radio 
wave interference, and these have come 
to be known as “sparks,” “whistles” and 
“cross-talk.” 

The division called “spark interfer- 
ence” should really include all types of 
telegraphic code disturbance, even though 
the interfering radio-telegraphic station 
is not of the spark type. Practically all 
interference of the code classification, 
however, comes from the old-fashioned 
spark transmitters that are still in use in 
so many radio-telegraph stations, and so 
all of it is generally blamed on sparks. 

In the survey of interference that I 
made by tabulating the letters received 
after my tenth talk on the subject, broad- 
cast through WEAF last winter, I found 
that out of over 5,000 interference com- 
plaints the greatest number emphasized 
spark disturbances as being most promi- 
nent. 

Oi course, conditions vary both with 
the type of receiving set in. use and with 
the location of the receiver; some people 
who wrote me experienced absolutely no 
trouble from spark interference, but they 
were in general situated away from the 
coast lines and therefore away from the 
places where telegraphi¢ signals from 
ships at sea are received most loudly. : In- 
terference from code transmitters is 
growing less as time goes on, because 
more and more spark sending stations 
are being re-equipped with modern trans- 
mitters that cause less disturbance. Fur- 
ther, there is in formulation a plan to 
reduce the trouble from the spark trans- 
mitters still remaining in service, by 
transferring their operations to wave- 
frequencies farther removed from the 
broadcasting range. Assistance along 
these lines will assuredly be welcomed by 
broadcast listeners everywhere, but as 
great progress in either direction will 
necessarily take some time it seems well 
worth while to see what can be done to 
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THE MODULATOR IS BLAMED FOR MOST FUZZY NOISES 
In reality the pick-up microphone, the amplifier and the pick-up lines shown tn the 
diagram above are the sources from iuis many stray noises come to your loud- 
spea rer, 


make receiving sets themselves less sus- 
ceptible to spark interference. 


How to Meet the “Spark” Problem 


Let us see, then, just what the spark 
interference problem amounts to, 

Suppose that you are listening to a 
broadcasting station of which the wave 
frequency is 610,000 cycles a second, cor- 
responding toa w avelength of 492 meters. 

Your receiver may be sufficiently well 
tuned to prevent your hearing any other 
broadcasting stations, but still the broad- 
cast program may suddenly he interrupted 
by loud dots and dashes that come in from 
some unknown radio telegraph transmit- 
ter. Whether or not vou are disturbed 
by such code interference will depend 
mainly upon four factors. The first of 
these is the difference between the fre- 
quencies of the desired wave and the 
interfering wave. The second is the 
width of wave-frequency band occupied 
by the interfering wave. The third is 
the excluding power (or sharpness of 
tuning) of your receiver; and the fourth 


is the intensity of the interfering signal 
compared to the broadcast signal you de- 
sire to receive, 

“We should examine these four factors 
separately if we are to understand the 
situation, and if we do not understand 
the problem we are trying to solve there 
will be only an exceedingly remote chance 
of our making any progress. From some 
viewpoints it is one of the misfortunes of 
present-day radio that the practical de- 
velopment of broadcasting has come so 
rapidly, for the demand for apparatus 
and services of all kinds has been too 
great and too sudden to permit sound 
engineering to be the rule rather than the 
exception, 

Considering, then, the effect of fre- 
quency difference upon interference, it is 
not hard to see that with other condi- 
tions remaining unchanged we will have 
least trouble from interfering waves that 
are widely different in frequency from 
the wave we desire to receive. This is 
simply because any receiving set that has 
any pretensions to selective ability, or the 
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power to respond well to signals of some 
particular (tuned) frequency while ex- 
cluding signals of other (untuned)- fre- 
quencies, will discriminate to the greatest 
extent between waves of widely different 
frequency values. 

What differences in wave wiens 
may we expect under today’s conditions 
of broadcasting and marine radio-tele- 
graph signalling? 

The best and most concise answer to 
that question may be had from a tabula- 
tion of the various values of wave fre- 
quency in use, as shown below: 

It is quite evident that amateur spark 
transmitters that use waves at or near the 
frequency of 1,500 kilocycles (1,500 
thousand cycles or 1,500,000 cycles) will 
be likely to interfere with reception from 
broadcast stations that use the higher 
frequencies in class A, and that marine 
spark transmitters will often cause trouble 
in receiving from class B stations near 
the frequencies of 1,000 kc, 666 ke and 
500 kc. There is little message traffic 
handled by ships at the high-frequency 
wave of 1,000 kc, and the Department of 
Commerce has assigned no broadcasting 
wave nearer to it than that of WSAI 
(Cincinnati) at 970 kc; consequently the 
1,000 kc ship wave does not greatly trouble 


broadcast listeners. The 666 kc wave 


‘has been extremely bothersome, as it 


comes right in the middle of the broad- 
casting range: 


640 ke KFI, WCAP and WRC (Los Angeles 
and Washington) 

650 WCAE (Pittsburgh) 

660 KDZE and WJZ (Seattle and New 
York) 

666 Ship Interference 

670 WMAQ (Chicago) 

680 WOS (Jefferson City) 

690 NAA (Radio, Va.) 


Regulations have been put into effect by 
the Department of Commerce, however, 
which have had the effect of greatly re- 
ducing the marine traffic transmitted at 
666 kc, and this has been of great help 
to broadcasting. The most important 
marine traffic wave, of 500 ke, is still 
largely used by spark transmitters and 
still ‘causes much interference for listen- 
ers who are receiving. from KSD (St. 
Louis, 550 kc), KYW (Chicago, 560 kc), 
WNYC and WOAW (New York and 
Omaha, 570 kc), and some others which 
use the lower-frequency waves. 

When you experience spark interfer- 
ence with your broadcasting reception, it 
is a good plan to tune your receiver to 
the interfering station for a moment. If 
your set is of one of the types in which 


Frequency Wavelength Service 
1,500,000 cycles 200 meters Amateur Radio-telegraph Transmitters 
1,350,000 222 Class A 
to to Broadcasting 
1,050,000 286 Stations 
1,040,000 288 Class B 
to to Broadcasting 
1,000,000 300 Stations 
1,000,000 300 Marine Radio-telegraph Transmitters 
1,000,000 300 Class B 
to to Broadcasting 
670,000 448 Stations 
666,000 450 Marine Radio-telegraph Transmitters 
660,000 455 Class B 
to to Broadcasting 
550,000 540 Stations 
500,000 600 Marine Radio-telegraph Transmitters 
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portionaté, to the wavelerigth to which’ it- 


is tuned; you ‘can: get a very fairidea of ` 


the wave frequency of the station causing: 


the trouble. . For ‘instance, -if.. WNYC 


comes in ať 80 on: your tuning dial and- 


the. code interference becomes louder as 
the’ dial reading is increased to 95, for 


example, it is evident-that the interfering 


wave is in the neighborhood. of 500 kc. 
If the interference is loudest near the 
tuning point for WJZ or WCAE, the 
bothersome station is probably using the 
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666 | ke: wave: If the ‘intétference is: far. 
down’ the’ scale it may come from 1,000. 


ke ships or 1,500. ke amateur transmit-’ 


ters, The radio-telegraph transmitters’ 
occasionally send out incorréctly adjusted? 
waves (and both commercial and’ amateur 
stations sometimes offend in this respect) ; 
a little experience in observing interfer- 
ence as suggested above will aid you to 
determine this fact, and you may be able. 
to do some good: by reporting your test 
to the Radio Supervisor in your particu- 
lar district. 


The next article will tell more about this spark interference problem and 
will point out some of the things the listener can do to reduce its harmful 
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ONE OF THE LARGEST COMMERCIAL LOOPS IN THE WORLD 


It receives from a distance of 5,000 miles; and it is eight feet square. 
States Shipping Board uses it in London to conduct its daily business with the 
American headquarters in New York. 


effects. 


The United stg? 


THE FRONT VIEW OF THE PANEL i 


. The dial at the left controls the coupling between the primary and the secondary 

circuits, the taps control the antenna wavelength. the middle dial controls the sec- 

ondary wavelength and the dial at the right controls regeneration. The small knob 
between the latter two dials is for the filament current control. 


Simple “‘How-to-Build” Articles for Beginners 
No. 5 


How to build a single-tube tuned-plate receiver 
By LAURENCE M. COCKADAY 


Cost oF PARTS: 


Not more than $25.00 


APPROXIMATE RANGE: 500 miles. 


Here ARE THE ITEMS You WILL NEED— 


A—R. P.C. variocoupler ; 

B—New York Coil Co. vernier variable con- 
denser, .0005 mid.; 

C—Coto compact variometer; 

D—Goodrich vacuum tube socket; 

E—CRL filament rheostat, 6 ohms; 


F—Electrad combination variable grid-icak 
and condenser; 

G—Amsco switch lever; 

H—composition panel, 7 by 18 inches: 

I—baseboard, 7 by 17 inches; 

and eight binding posts. 


E- fifth receiver of this series is 
a vacuum-tube regenerator that 
employs a variocoupler and a variable 
condenser for tuning the antenna and 
secondary circuits, respectively, and a 
variometer for tuning the plate circuit 
and thus controlling regeneration. 


This receiver was built in POPULAR 


Rapiro LABORATORY with the express 
purpose of submitting to the beginner a 
set that will teach him the principles of 
regeneration and allow for good head- 
phone reception from local and distant 
stations. 

The set is simple to construct and op- 
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erate, as are--all of the other sects 
deseribed in this series. 

Take these pages to a radio dealer and 
ask him to supply vou with the parts 
listed above. Then carry the parts you 
have obtained to your home and to your 
kitchen work table and set them up on 
the panel and the baseboard as. shown in 
the picture diagram and in the two pho- 
tographs accompanying this article. 

Next wire up the instruments as indi- 
cated in the picture diagram. If you 
follow the circuits as given there, you 
cannot make a mistake, since all the con- 


nections are clearly shown and the in- 
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THE “PICTURE DIAGRAM” OF THE HOOK-UP 

This ilustraticy, shows the exact manner that the instruments should go inthe set. The 

upper vectangle shows the back of the panel, and the lower shows the baseboard. 
Ali parts ars lettered to correspond with the designations in the text. 


THE PREVIOUS ARTICLES OF THIS SERIES 
No. 1: How to Build a Single, Dry-cell Tube, Four-circuit 


Tuner; August, 1924. 
No. 2: How to Build a Single, Dry-cell Tube, Reflex Re- 
ceiver: September, 1924. 
No. 3: 


How to Build an Efficient Crystal Receiver; Novem- 
: ber, 1924. 
No. 4: How to Build a Single-tube, Reinartz-circuit Re- 
7 ceiver; December, 1924. 
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VIEW OF THE SET FROM THE REAR 
Compare this photograph with the picture diagram when you are mounting the 


parts or wiring up the set. 


The wiring is extremely simple and can be done in less 


than one-half hour. 


struments are all marked with desig- 
nating letters that re-appear in the list 
of parts and in the text. 

When you have finished wiring up, all 
you have to do is to connect the head- 
phones, the antenna, ground, and the 
batteries to the set. 

The antenna and ground connections 
should be attached to the binding posts 
marked No. 1 and No. 2. The tele- 
phones should be connected to the posts 
No. 3 and No. 4. Connect a six-volt 
storage battery across the posts No. 7 
and No. 8, with the positive terminal 
connected to post No. 7. Connect a 
2'4-volt “B” battery across the posts 
No. 5 and No. 6, with the positive ter- 
minal connected to the post No. 5. A 
100 to 150-foot single wire antenna will 
be suitable. 


pick up a signal. 


To tune the set, place the switch lever 
G on the middle tap, for a starter, and 
with the dials A and C at zero, rotate 
the dial of the condenser B until you 
Then make the final 
adjustments for G, C, and A. Next set 
the grid-leak F to the loudest signal 
strength. The rheostat E should be set 
just below the point where a hissing 
sound is heard in the phones. 

You will find that you will get sharper 
tuning when the coupling between the 
coils of the coupler A, is lessened. In 
other words the tuning will be sharper 
when these two coils are placed almost 
at right angles. 

Do not allow the set to squeal or you 
will disturb your neighbor’s reception. 
Make this your first and final rule, and 
you will not cause trouble! 


How to Build a Simple Set That 
Runs on Dry-cell Batteries 


In Poputar Rapo for next month—February—will appear another 
“how-to-build” arttcle that will tell the beginner by means of a pic- 
ture-diagram, photographs and text, the construction of a single-stage 
of audio-frequency amplification of the transformer-coupled type, that 
can be run on dry-cell batteries. This amplifier may be hooked to any 
of the single-tube receivers that have been described in thts series. 
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Courtesy of Tufts College Library 
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From a photograph made for Porutar RADIO 


2nd Installment 


“THE FIRST TO PATENT A METHOD OF 
RADIO COMMUNICATION 


Amos E. Dotpear, a professor of physics ai 
Tufts College, and an inventor of numerous 
electrical devices, patented a wireless com- 
munication method in 1886. Hts transmitter 


-was an elevated wire with an induction coil 


but no spark: gap; his receptor was a tele- 
phone receiver. Considerable uncertainty sur- 
rounds the practical value of his experiments. 


THE FIRST INVENTOR TO RULE THE 
`. ELECTRIC WAVES 


Ermu THOMSON, an American inventor, 
performed: experiments with — high-frequency 
currents. with the aim of developing a practical 
method of electric welding. His work, how- 
ever, resulted (about 1876) in the theory of 
alternating currents that has been expanded 
into the theory. of radio waves. He produced 
a 64-inch spark, but made no attempt to signal 
with it. Thomson. did not consider the behavior 
of his high-frequency currents as anything but 
simple inductive action. In reality he was cre- 
ating and. controlling damped electric oscilla- 
tions capable of producing the first type of 
waves used in radio. k 


THE FIRST TO EXPOUND A RADIO 
SIGNALLING THEORY . 


As a student of Maxwell, it was to be ex- 
pected that Georce F. FITZGERALD of Dublin 
would follow wp the electric wave theory of 
his tutor. He sought a confirmation of Max- 
qwell’s theory, and although he was never able 
to arrive at proof, he. pointed out in 1883 that 
the discharge of a condenser could be used to 


‘signal through space. He believed it world 


be possible to produce a manageable wave. In 
1887: Hertz experiments veife the calcula- 
tions and predictions of Fitzgėrald n most 
phases. `> a a 
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RADIO. WAVES 


HEINRICH Hertz, a German scientist, in 
1887 experimentally proved Maxwell’s theory 
of the similarity of light and electric waves. 
He created sparks and used a circuit of wire, 
“the Hertz resonator,” as a spark detector. He 
measured the length and velocity of the elec- 
tro-magnetic waves he produced. He discov- 
ered besides that these electric waves are sent 
out at regular intervals; and that they are sus- 
ceptible to refraction and pbolarization. His 
work was the first solid foundation for future 
radio experiments, 


THE DISCOVERER OF “THE EDISON EFFECT” ` 


By observing the emission of electricity from 
hot carbon filaments of his electric incan- 
descent lamp, Tuomas A. Epison in’ 1883 
paved the way to the development of the va- 
cuum tube. By sealing a plate within an 
incandescent bulb he was able to establish a 
circuit through the heated gas and carbon par- 
ticles. In 1885 Edison signalled from a mov- 
ng train, employing the inductive effect that 
occurs in telephone circuits. He patented his 
invention; and showed in his patent applica- 
tion the need of an elevated antenna to over- 
come the curvature of the earth. He pointed 
out besides the possibility of signalling from 
ships to shore and VICE-VERSA. 


THE PROPHET OF RADIO COMMUNICATION 


Sm WItiiam Crookes is best known as a 
chemico-physicist and for his discoveries about 
electrical discharges 1x vacuo. In 1892 he 
Startled the imagination of the world when he 
outlined theoretically the principles of modern 
radio communication. On the basis of the 
work of Hertz, he prophesied a simple method 
cf generating electric waves; a method of tun- 
ing, and finally a directional means of trans- 
mission. Fits proposal was based on the use 
of the Morse code between two stations prop- 
erly attuned. He forcsaw the use of numerous 
wavelengths to overcome interference. 


THE GERMA MHO PROVED THE THEORIES . 
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Etiott & Fry 
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HOW TO BUILD AN 8-TUBE SUPERHETERODYNE 
REFLEX RECEIVER 


Here is a new loop receiver that embodies the latest and most advanced 
principles that are known for radio reception. In it there are used in 
combination, a new method of reflexing, the superheterodyne principle of 
radio-frequency amplification, the second-harmonic autodyne oscillator, 
the pliodyne method for preventing feed-back and radiation, and resistance- 
coupled audio-frequency amplification. Although this may appear to be 
complicated, the set ts not difficult to make. It tunes simply, and brings 
in the local and distant programs on a loop with startling strength and 
clarity, and without interference. 


— EDITOR 
By LAURENCE M. COCKADAY, R.E. 
Cost oF Parts: Not more than $80.00 
RECEIVING RANGE: Up to 3,500 miles 
HERE ARE THE ITEMS You WILL NEED— 
A—General Instrument “Low-loss” condens- D1, D2, D3 Haynes-Grifin Intermediate 
er, Isolantite insulation, .0605 mfd.; Transformers (new type); 
B—General Instrument “Low-loss” condens- E—Precision autodyne coupler; 
er, Isolantite insulation, .001 mfd.; F—Karas Harmonic audio-frequency trans- 
C—Haynes-Grifin “Input transformer,” former ; 
(new type); G—Amplex grid-denser, .0005 mfd.; 


Attention is called to the fact that this article is protected under the provisions of Section 3 of the 
Copyright Law of the United States. 
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THE COMPLETE CIRCUIT 
DIAGRAM 


Ficure 1: 


H—Benjamin Cle-ra-tone socket ; 


I1, I2, I3, 14, I5, 16, 17—Federal sockets 
No. 16: 
Jl and J2—Pacent jacks, double circuit and 


single circuit; respectively ; 
KJ) ‘nd K2—Naald 4-inch dials; 
I—amsco rheostat, 2 ohms; 
M—Amsco potentiometer, 400 ohms; 
N1 and N2—Daven Resisto-coupler mount- 
ings; 
N3—Daven 
©1—Daven 
O2—Daven 


grid-leak_ mounting; 

resistor, .5 megohin; 

resistor, 5. megohms : 
O3—Daven resistor, .005 megohm; 
(4—Daven resistor, .5 megohm; 

O5 and O6—Daven resistor, .25 megohm: 
P—panel, 7 by 24 inches: 


HIERE are many good places where 


This ts the hook-up for 
the new superheterodyne reflex. It 
will be noticed that all the symbols 
for the instruments bear designating 
letters which reappear in the list of 
parts below, and throughout the text 
and the following tllustrations. 
eliminates the possibility of mistakes 
in construction and wiring up. 


This 


Q1 and Q2—New York coil mica condensers, 
.0001 mfd.; 

Q3, 04, Q5, Q6—New York coil mica con- 
densers, .006 mfd.; 

Q7—New York coil mica condensers, .00025 
mfd., with grid-leak mounting; 

R—Duratran radio- frequency transformer; 

S—Walbert “A” battery switch ; 

T—baseboard 934 inches by 2234 inches by 
Y% inch; 

U—Connection block 1 inch by 9 inches by 


nch; 
V1, V 2, "V3 ie, 4, V5, V6 and V7—Eby bind- 


ing posts : 

W—brass brackets; 

X—Cabinet for 7 by 24-inch panel, 
inches deep inside measurement). 


(9% 


front panel, All the tubes are controlled 


by a single rheostat, and regeneration 
in the intermediate amplifier is controlled 
by a single potentiometer. These two 
latter controls need to be set only once; 
and the rest of the tuning is done entirely 
with the two larger dials K1 and K2 
shown in Figure 4. 

The set is comprised of the following 
theoretical components: 


the owner or prospective owner of 
a receiving set cannot put up an outdoor 
antenna and many accessible places where 
the outdoor antenna would not be ef- 
ficient. This article is written for those 
who are concerned about the selection of 
an outdoor antenna location. 

The = superheterodyne receiver de- 
scribed here operates from a loop an- 
tenna and is easy to tune. It has only 
two tuning dials located centrally on the 


1. A loop tuning circuit connected to a sin- 
gle stare of radio-frequency amplifica- 
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THE WORKING PLAN FOR CONNECTING UP THE VARIOUS 


FIGURE 2: The upper rectangle represents the panel 
and on it the instruments are drawn just as they appear. 
The lower rectangle represents the. baseboard and the 
instruments are drawn in about their relative positions. 
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INSTRUMENTS TO MAKE UP THE COMPLETE CIRCUIT 


The wires drawn in in heavy black lines show the 
exact way to run the wires to connect the instruments 
amd parts after you have mounted them according to 
tře instructions given. 
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THE AUTHOR TESTS OUT THE NEW RECEIVER FOR DISTANCE RECEPTION 


On any night when the static has not been too much in evidence, it has been possible 
with this set to bring in all the Middle West broadcasting stations and a few of the 


West Coast stations. 


By the use of the loop, which ts directional, most of the 


stations up io 1 00 miles can be received right through local broadcasting. 


tion, in which feedback is prevented by 
means of the Farrand method known as 
the Pliodyne. The tube in this circuit is 
also an audio-frequency amplifier; thus 
saving one tube. 

2. An autodyne oscillator (a single tube 
that functions both as a detector and as 
a heterodyne oscillator) which uses the 
“second harmonic” principle. This dis- 
penses with another tube. 

3. An intermediate radio-frequency amplifier 
of three stages operating on approxi- 
mately 2,200 meters. 

4, A vacuum-tube detector the rectified out- 
put of which is reflexed on the first 
radio-frequency tube at an audio- 
frequency.. 

5. A new method of reflexing which uses 

a shunt connection of the secondary of 

the audio-frequency transformer in 

place of the usual series connection. 

Two additional stages of resistance- 

coupled amplification at audio-frequency 

for satisfactory operation of a loud- 
speaker, 


On 


_ The set was especially designed for 
‘work in crowded cities where great selec- 
tivity is necessary and where good pick- 
up sensitivity is essential, as in places 


where the apparatus and the loop itself 
must function in almost totally shielded 


steel structures, 


The set is not a simple set. It is real- 
ly complicated. But with the diagram 
and text matter incorporated in this art- 
cle anyone who has had experience with 
building simpler sets will soon master 
this one. | 

There is no possibility of the set’s radi- 
ating. It unli not radiate even a couple 
of feet from the loop itself! ' 

Both tuning dials are calibrated. ' 

The tuning ts so simple that a child can 
operate the set. 

The total “A” battery. consumption of 
the set is slightly less than two amperes. 

The total “B” battery consumption 1s 
about 15. milliamperes. Distance recep- 
tion on a lonn should compare favorably 
with any other. type of receiver’ on an 


. outdoor antenna. 


The volume and tone quality of this 
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THE WORKING DRAWING FOR CONSTRUCTION 
Ficure 5: Here are shown the correct positions for the instruments which are 
mounted on the baseboard. The positions are gwen, center to center, for all 
a instruments, 


receiver is exceptional. Distortion is 
eliminated and the original quality of the 
music and speech is retained. | 

The theoretical wiring diagram of the 
new receiver is given in Figure 1. Fig- 
ure 2 contains the picture diagram of the 
receiver in which the instruments are 
shown as they actually appear with the 
wiring indicated by heavy black lines and 
connected to the terminals of the instru- 
ments. 4 


r 


a r 


If the chart directions are. followed 
religiously, the - builder cannot go wrong 
in wiring up the set, - | 

The Parts Used in Building the Set 


' In all.the diagrams in this article each part. _ 


' bears a designating letter. In this way the 


prospective builder. of the set may easily de- 


termine’ how to mount the instruments in the 


correct places and connect them properly in 
the electric circuit. The same designating let- 
ters are used in the text and in the list of | 
parts at the beginning of the article. 
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ily decide what size hole is necessary by meas- 
uring the size of the screws and shafts of in- 
struments: that must go through the holes. 
When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is smooth; then the 
same process should be repeated, except that 
light machine oil should be applied during the 
rubbing. The panel should then. be rubbed dry 
with a piece of cheese-cloth; 
finish will be the result, ° Or, the panel may be 


tam ame 


the drilling. 
After the panel has been prepared you are 
now ready to: mount the instruments on it. 


First fasten on the two’ variable condensers, j 


A and B, with three screws to each instru-~- 
ment, and then attach the two knobs and dials 
K1 and K2. These fasten ‘to the condensers 
by means of set-screws.. 
should be all in mesh when the dial Settings 
read 100. 

Next ach the rheostat L and the poten- 
tiometer M, -by -means of two screws to each 


instrument and. attach the two small dials that © 


come with them. See Figures 3, 4, 5, 6 and 
7 for mounting the condensers, the rheo- 
stats and the potentiometer. Next mount the 
two jacks Jl and J2 in the proper places, see 
Figures 4, 5 and 6.: 

‘When this is done mount the filament bat- 
tery switch S by unscrewing the large nut on 
the front of the switch and refastening it 
after the switch has been inserted through the 


a dull permanent | 


The condenser plates -- 
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panel. This switch has a removable element 
which can_be taken out when the set is not in 
operation, making it impossible to operate the 
set in ‘the. owner's .absence. . This finishes the 
mounting ‘work: on. the panel and it can be set 


Now prepare the baseboerd. It should be 
cut from. % inch hard wood such as oak to 
the size shown in Figure 5.. Be sure that it 
is squared up properly and then you are ready 


-aside -for the.time being.. l- 


© to mount the instruments that go upon it. 
leít with its original shiny-black finish, if care - 
is exercised, so that it'is not scratched during 


‘First mount the eight sockets H and II, 12, 


I3, 14, I5, I6, and I7 as shown in Figures 3, 


5, '6, and 7 These are fastened to the base- 


3 board by means of wood screws. 


Be sure that.the.slots in the sockets are 
turned in ` the’ correct position as shown in 
Figure 5." Next mount the two resisto-couplers 
N1 and N2, .as shown in Figures 3, 5, and 6. 


: Use ‘small wood screws. 


Now fasten down the grid-leak mounting 
N3. as. shown in Figure 5. Next screw down 
the: transformer F and the radio-frequency 
transformer R in their respėctive places as 
indicated in Fi igures 3 and 5. Then mount 
thè .autodyne coil`E with two small brass 
wood screws fastened through the two brass 
brackets as shown in Figure 5. Be sure that 
you mount it with the terminals ‘turned away 
from the. direction of the panel when it is 
attached. 

After these parts are placed, fasten down 
the input transformer C (it has a “C” marked 
2 T eu in the correct place, see Figures 

and 5. 
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VIEW OF THE SET AS SEEN FROM THE LEFT 


Ficure 6: 


This illustration shows the general manner of mounting the sockets, the 
resistor-coupled units and the condenser and rheostal. 
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VIEW OF THE SET AS SEEN FROM THE RIGHT 


This end view gives the manner in which the transformers, condensers, 
the potentiometer and filament switch are mounted. 


FIGURE 7: 


Now attach the three intermediate trans- 
formers D1, D2, and D3 in a similar manner, 
see Figures 3 and 5. Be sure that the ter- 
minals marked + and F are turned toward 


the rear of the set in all of these four latter 


instruments. 


The next job is to prepare ethe connection. 


block U and the brass brackets W shown in 
Figure 10 and to mount on them the binding 
posts V1, V2, V3, V4, V5, V6, and V7. Then 
mount the whole connection block unit in the 
proper position on the base T as shown in the 
working diagram Figure 5 


Next insert the two condensers Q5 and Q6 


in the resisto-couplers N1 and N2. The two 


center clips on the couplers are for the con- - 


densers. Sce Figures 3, 5, and 6. 


Then insert the resistor O3, and the resistor - 


O4 in the coupler N1 in the order shown in 
Figure 5. Next do the same with resistors 
O5 and O6 in the coupler N2. 


Now you can insert the resistor O1 in the | 


grid-leak mounting N3. The remaining re- 


sistor and fixed condensers will be mounted . 


when the wiring is being done. This com- 
pletes the construction work, You are now 
ready to begin the wiring of the set. 


How to Wire the Set 


The design of this set is such that the grid- 
Circuit wiring of each of the five tubes may 
be made extremely short and isolated from the 
other circuits. In fact, all the tunings circuits 
and leads are so arranged that short connec- 


tions may be used. As this is the case, the set 
may be wired with bus-bar with little loss in 
efficiency. 

A tinned-copper, round bus-wire is recom- 
mended. All connections should be first 
shaped so that they will fit and then soldered 
carefully in place. Refer to the wiring dia- 
gram in Figure 1 and more specifically to the 
picture diagram in Figure 2, for the exact way 
to run the wires. 

Start wiring up the parts mounted on the 
baseboard T before you fasten the panel to it. 
Begin with the binding post V3 and run a wire 
to post V2 and along to the terminal F — on 
the transformer F. From _ here continue the 
wire over to terminal F on the socket Il, and 
from here continue to terminal F on socket 
I7 and thence to terminal F on the coupler N2. 
From ,here carry the remainder of the same 
wire to similar marked posts on the socket I6 
and the remaining coupler N1. Then carry 
a joint from this wire past the radio-frequency 
transformer R, and secure to terminal F on 
socket I2 and carry an extension to the same 
marked terminals on the sockets I3, 14, and I5 
and continue on to the terminal marked (—) 
on socket H. Next solder a wire from the 
bottom right-hand terminal of the autodyne 
coupler E (looking from the rear) and fasten 
it at a convenient spot along the other scries 
of wire connections you have just completed. 
This series may be considered as the negative 
filament bus. 

Next start a wire at the terminal marked 
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THE DRILLING PLAN FOR THE PANEL 
Figure 8: This drawing shows where to drill the holes for mounting the instru- 


ments. 


The correct spacings are given for the holes. 


The holes outlined with a 


double circle should be countersunk. Always start drilling holes in the panel with 


a small drill—one-sixteenth is a desirable size. 


Never attempt the drilling without 


using a sheet of paper with the R proheriy marked on it and then pasted on | 
the panei. 


F+ on socket I7, thence to the same terminal 


on socket Il, then on to the same terminals’ 


on sockets I2, I3, I4, I5 and I6, and then to 
terminal marked (+) on socket H. From 
this point continue the same wire around 
socket H and terminate it at the terminal 
marked F on the transformer D3. This series 
is the main part of the positive filament bus. 

Then join terminal G on the socket I7 with 
the terminal G on the coupler N2. Do the 
same with the two corresponding terminals on 
the socket I6 and the coupler N1. 

Now join terminal P on socket I6 with the 
terminal P on the coupler N2. Then join 
terminal G on the transformer F with the 
terminal G on the socket Il. Then join ter- 
minal P on the radio-frequency transformer R 
with the terminal P on the socket Il. 

Next join terminal G on the radio-frequency 
transformer R with the terminal G on the 
socket I2. 

Next join terminal P on the socket I2, with 
terminal P on the input transformer C. Then 
do the same with the same marked terminals 
of the sockets I3, I4 and I5 and the same 
marked terminals of the intermediate trans- 
formers D1, D2 and D3, respectively. 

Then join terminal G on the transformer C 
with terminal G on the socket I3. Do the 
same procedure with transformers D1 and 
D2 and sockets I4 and I5, respectively. 


Following these operations fasten one side 
of condenser Q7 to the terminal G of trans- . 
former D3 and connect the other. side of the 
condenser to the terminal marked G on socket . 
H. When this is done place the resistor O2 in 
the clips on condenser Q7 that you have just 
mounted. 

Now connect the three (+) terminals on - 
transformers D1, D2 and D3 with a wire and 
run an extension of it over to binding post V6 
and continue on with a wire running first to 
the terminal marked B+ on the transformer 
F and then on and over to the upper right- 
hand (looking from the rear of the baseboard) 
terminal of the autodyne coil E. 

Next run a wire connecting the three ter- 
minals marked F on the transformers C, D1 
and D2; and then connect one side of the 
condenser Q2 with the terminal P on socket 
Il. Connect the other side of this condenser 
with the left-hand terminal of the grid-leak 
mounting N3 (looking from the rear). This 
leaves the condenser Q2 suspended and sup- 
ported entirely by the bus-bar wiring. 

Next run a wire from the terminal marked 
+ on the transformer C over to the upper 
left-hand terminal of the autodyne coil E 
(looking from the rear). Now run a wire 
from the terminal marked P on the trans- 
former R alone in back of the transformers 


C, D1, D2, and D3 and fasten it to the ter- 


ty ort 
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minal P on the socket H. This is as far as 
the wiring can progress on the baseboard be- 
fore the panel is attached. 

But, before attaching the panel P to the 
baseboard there is one connection that should 
be made on the instruments mounted on the 
panel itself. Run a wire from the right-hand 
terminal (looking at the back of the panel) of 
the filament switch S. over and close to the 
panel and terminate it at the left-hand ter- 
minal of the rheostat L (also looking from 
the rear). 

Next fasten the panel P securely to the 
baseboard T by means of three brass wood 
screws inserted through the three special holes 
in the panel and into the edge of the wood of 
the base. You are now ready to complete the 
wiring. 

First run a wire from terminal P on coupler 
Nl to the bottom terminal of the jack Jl. 
Then connect the two middle terminals of this 
jack together with a short bit of wire. Next 
connect the top terminal of the same jack with 
the terminal marked B-- on the transformer R. 

Now run a wire from terminal B+ on 
coupler N1 to the bottom terminal of the 
jack J2, and continue on to the B+ terminal 
on coupler N2 and still continue on from here 
with varnished-cambric tubing covering on the 
bus wire until it terminates at the binding 
post V7. This is the only part of the wiring 
where it is advisable to use insulated covering 
on the wiring. It is necessary in this case be- 
cause the wire is a positive 135-volt “B” bat- 
tery lead that is close to the other wires. 

Next run a wire from the top terminal of 
thee jack J2, straight back and around the edge 
of the socket I7 and attach it to the terminal 
P of that socket. Now connect the right-hand 
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terminal (looking from the rear) of the grid- 
leak mounting N3 with a wire running to the 
lug on the stator plates of the condenser A. 
Then run a branch of this wire straight back 
between socket Il-and transformer F and drop 
it down and connect to binding post V1. 

Next connect binding posts V4 and V5 with 
a wire and run an extension of it over to the 
right and straight forward and connect it to 
the right-hand terminal (looking from the 
rear) of the rheostat L. 

Now run a wire between the two lugs on 
the rotor plates of the two condensers A and 
B, and run an extension of this wire down 
and attach it to the wire that runs to the lower 
right-hand terminal (looking from the rear) 
of the autodyne coil E. 

Then run a wire from the lug on the stator 
plates of the condenser B, down to the lower 
left-hand terminal of the autodyne coil E and 
run an extension of this wire over and attach 
to the terminal marked F on the radio-ifre- 
quency transformer R. 

Next connect terminal marked F+ on sockct 
I5 across to the left-hand terminal (looking 
from the rear) of the filament battery switch 
S and run an extension of this wire to the 
right-hand terminal (also looking from the 
rear) of the potentiometer M. 

Now start a wire from the center post on 
the potentiometer M and pass it through to- 
ward the back of the set between the sockets 
I4 and I5 and connect it to the wire running 
to the terminal F on transformer D2. 

Next run a wire from the left-hand terminal 
(looking from the rear) of the potentiometcr 
M and connect it to the wire joining the ter- 
minal marked (—-) on the socket H. Con- 
nect one side of the condenser Q4 to this 
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point and rwr another wire from the other 


side of the same condenser around the socket - 


H to the terminal marked P 

Connect one side of condenser Q1 to the 
wire that runs to binding post V1, and connect 
the other side of the same condenser to the 
wire that leads to the terminal G on the trans- 
former F. This leaves the condenser sus- 
pended and supported by the bus-bar wiring. 
The next job will be to fasten one side of the 
condenser Q3 by a wire connected with the 
wire running to the top terminal of the jack J1. 
The other side of the condenser should be 
connected to the wire that runs between ter- 
minal F on socket I6 and terminal F on socket 
12. This condenser is also supported by the 
wiring. 

The last connections will be to fasten one 
side of the grid-denser G to the wire running 
to the terminal P on the transformer C, and 
to connect the other side of the same con- 
denser to the wire running to the terminal 
marked ++ on the same transformer. 

This ‘completes the wiring. Be sure that 
while you are following this text matter in 
hooking up: the -instruments,- you~ -are also 
following and checking off your work on the 
diagram in Figure 2. At the same time it 
would be well to look through all the photo- 
graphs to get a fuller check-up on the actual 
positions of the wires themselves. When you 
have finished the job, it is advisable to re- 


check from your diagram with the assistance: 


of a friend. 

This concludes the wiring. The set can now 
be fastened in the cabinet with the connection 
block flush with the rear of the cabinet. You 
are now ready to install the set and put it into 
operation N 


How to Install the Set. 


Place the set on the table or desk where it 
is to be used. Set the loop antenna at the left 
of the set, or on top of the left end of the 
cabinet. The loop that was used to make the 
calibration chart shown in Figure 12 is the 
large tapped Korach loop. 

Connect the bottom binding post of the loop 
to binding post No. V1 on the set. The middle 
binding post of the loop should be connected 
to the binding post V2. If it is convenient a 
ground wire may be attached to the post V2 
also, although this is not absolutely necessary. - 
No outdoor antenna is required. 

Connect the 6-volt storage “A” battery and 
the 135-volt (three 45-volt sections of “B” 
battery connected in series) “B” battery to the 
other binding posts on the set as shown in 
Figure 11. 

Push the button of the “A” battery switch 
S in for the “off” position. Then insert. eight 
UV-201-a tubes or eight C-301l-a tubes in the 
sockets. 

Next set the grid; er G about Ures 
quarters of the way turned down (clockwise). _ 
The set is now ready for operation. 


How to Ori the Set. 


First push the loudspeaker plug into jack J2. 
Jack Jl is used- for the headphones or where 
less volume on the. loudspeaker: is required. 
Then turn the rheostat L to the “off” position.’ 
Pull out the “A” battery switch S on the- “on” 
position and adjust rheostat L to between 50 
and 70 on the small dial. Examine the tubes 
to see if they light properly. Set the poten- 
tiometer M at about 25 on the dial. 


THE DIMENSIONS FOR THE CABINET 


-Ficure 9: This diagram (which contains the top, front, and side measurements 
for the walnut cabinet) may be turned over for construction to a competent cabinet 
maker who can build it from these directions exactly the right sise for the panel. 


NS 
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DETAILS OF THE CONNECTION BLOCK AND THE SMALL BRASS BRACKETS 


FIGuRE 10: 


This drawing gives the necessary data for making the insulated block 


or strip on which the binding posts are to be mounted. It also gives the dimensions 
for the small brass brackets that are used to fasten the block to the baseboard. 


The loop tuning is controlled by the knob 
K1 which is attached to the condenser A. 
Now refer to the tuning chart in Figure 12. 

Look at the program list in one of the 
daily papers and pick out a powerful local sta- 
tion that is broadcasting. Find out its wave- 
length and then find out the proper setting for 
the knob K1. This is given by the curve Kl 
on the chart. The figures at the bottom of the 
chart give the wavelength and the figures at 
the left of the chart give the desired settings 
of the dials. Set knob K1 according to the 
proper reading and then refer to the chart for 
the setting of knob K2 which controls. the 
autodyne-oscillator frequency and which is at- 
tached to condenser B. When you have de- 
termined this setting set the knob K2 accord- 
ingly. If the loop is turned in approximately 
the right direction you should immediately hear 
the station you want to pick up. 

Next re-adjust the two dials K1 and K2, one 
at a time for the best signal strength. Vol- 
ume after this can be adjusted by means of 
the potentiometer M. Increasing the setting 
of the potentiometer increases the signal 
strength and decreasing the setting decreases 
the signal strength. Then re-adjust the grid- 
denser G for maximum strength and leave it 


set. 


The left edge of the loop should be pointed 
in the direction of the station that you want 
to get. This will always be true if you have 
connected it in accordance with the instruc- 
tions given. Always leave the switch on the 
loop set on the middle tap. Otherwise the 
tuning chart will not hold true for the knob 


Next, due. to variations in the tubes, start 
changing the tubes around in the various sock- 
ets until you find the best combination. This 
may take you as long as fifteen minutes, but 
it is worth while and youswill find that dis- 
tance will be brought in sometimes 200 or 
300 percent better by merely changing one tube. 

For distance reception the potentiometer M 
should be adjusted nearer toward the point 
where the loudspeaker squeals. This is the 
point of greatest amplification. 

Don’t worry about disturbing your neighbors 
with squeals; they can’t hear you if you try, 
because it is impossible to make the set radiate! 

When you have made all these initial adjust- 
ments the only other adjustments you will need 
are the pointing of the loop, the setting of the 
two dials K1 and K2, and the adjustment of the 
potentiometer for proper volume. 

If a Western Electric cone-type loudspeaker 
No. 540-AW is used with the set, you will be 
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LOOP - CENTER TAP é 
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HOW TO HOOK UP THE BATTERIES 
This drawing prevents you from making mistakes in connecting the bat- 
If you follow these instructions the set will be hooked up 
correctly because the terminals shown in the wiring diagrams are marked with desig- 


FIGURE ll: 
teries to the terminals. 


nations that correspond 7 


vith the numbers given here. 
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THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS . 


Ticure 12: Cut out this diagram and paste it securely in the lid of the cabinet. 
To find any wavelength, and therefore, any station of which you know the wave- 
length, all you nced do is to pick out the perpendicular line that cuts through the 
wavelength you want; follow the line up to the curved line K1 and then follow 
the horisontal line, which also runs through the same spot on this curved line, until 
you end up at the left-hand scale setting which gives the proper setting for the dial 
marked K1. Then go through the same process with curve K2 to find the proper 
Setting for dial K2. This is all you need ta do to tune the new set. 


surprised with the lifelike quality of the mu- in the broadcast programs at any time they are 
sic and speech you will pick up. You should “on the air” without interference, provided the 
he able to pick up almost any station listed static conditions are not too severe. 


Working Blueprints of This Receiver 


IN order to accommodate readers who may desire actual- 
size diagrams of this 8-Tube Superheterodyne Reflex Re- 
ceiver, a set of three blueprints has been prepared, consist- 
ing of— 


One panel pattern (actual size) ; 
One instrument layout; _. 4 
One picture diagram of all parts, showing the wiring. 


This set of three prints will be forwarded, postage prepaid, 
upon receipt of $1.10. 
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From a photograph made for POPULAR RADIO 


BIG SETS FROM LITTLE CRYSTALS GROW 


The simple little crystal set at the left, that may cost from $5.00 to $10.00>- starts 
many a fan upon the path.to the vacuum tube set at the right. 


How to Get Started in Radio 


Practical pointers for the novice who is thinking about 
buying his first receiving set 


By 


(ii LESS a man has had some train- 
ing along electrical lines, radio is a 
complicated and mysterious force that is 
beyond his understanding. 

The very names, “condenser,” “tuning 
inductance,” “frequency” and the other 
technical phrases which have been brought 
into our vocabulary by radio convey no 
meaning to him. So he usually concludes 
that he must either trust blindly to the 
dealer to sell him a complete radio outfit 
that wil be suiable for his use or he 
must be content to go without it alto- 
gether. 

Obviously, the simplest way to 


> c6 


get 


ALFRED P. 
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started in radio is to go to a reliable 
dealer and tell him what you want in the 
way of results. 

If your requirements are within the 
bounds of radio possibilities, the dealer 
will quote you a price on a complete out- 
fit. But there are thousands of men who 
cannot afford to drop into a dealer’s store 
and order a complete receiving outfit. A 
large number of such men are not me- 
chanically inclined; and the prospect of 
building a radio receiver frightens them 
from undertaking it. 

Broadly speaking, there are three dis- 
tinct classes of radio receiving sets. Each 
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class is excellent for the purpose for 
which it is intended. 

First, the crystal set. This is low in 
cost and easy of construction. It is the 
simplest type of radio receiver, as it 
utilizes a crystal to rectify the radio sig- 
nals so that they can be heard by means 
of telephone receivers. If you are satis- 
fied to receive the programs from only 
the local broadcasting stations that are 
within a few miles of your home and if 
you are willing to wear a pair of head- 
phones, the crystal receiver will bring to 
your ears music and speech with a quality 
that cannot be excelled by even the most 
expensive set made. The upkeep cost of 
a crystal receiver, too, is practically noth- 
ing. It has no batteries, and the only 
expense is the price of a new crystal every 
six months or so—and the best crystals 
do not cost over twenty-five cents. 

Second: The vacuum-tube set that uses 
only one vacuum tube. This type con- 
stitutes the next broad division in radio 
receivers. Such a receiver gives louder 
signals from the local stations than can 
be obtained from a crystal receiver; and 
when conditions are favorable, stations 
hundreds of miles away may sometimes 
be heard with sufficient volume. An ad- 


ditional advantage of the tube receiver is 
that it may be made much more selective 
than the crystal set so that one may choose 
between the programs that are being of- 
fered by the local stations. A tube set 
is a power-operated device, however. It 
consumes electric energy, and the chief 
expense for maintenance is, therefore, the 
cost of the current that it uses. There 
are tubes now on the market that can be 
operated by the current supplied by dry 
batteries. These tubes give excellent re- 
sults. They do not, however, produce as 
strong signals as the tubes that consume 
more current and which are consequently 
more economically operated by a storage 
battery. On the average, a receiver that 
uses one dry-batterv-operated tube will 
cost about $8.00 a year to maintain. This 
figure includes the cost of the dry bat- 
teries and the normal depreciation of the 
tube. l 
Third: The multi-tube set. This class 
of radio receivers includes all outfits that 
use more than one vacuum tube. It is 
small wonder that the average man is 
bewildered by the conflicting claims of 
the enthusiastic advocates of the various 
types of sets that fall within this third 
class. Essentially, the object of using 


THE SIMPLEST WAY TO RIG UP YOUR ANTENNA 
This shows how to connect your set to the antenna and how to hook up 
the lightning arrestor to the ground and antenna lead-in. 


Frisure 1: 
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PROPERLY TWISTED JOINTS ARE HIGHLY IMPORTANT 


Ficure 2: Be sure to twist tightly the wire that holds your antenna insulators to 
their supports, as shown above. 


more than one tube is to increase the -/ 


strength of the electrical impulses that 
are set in motion by the arriving signal 
so that a loudspeaker can be operated, or 
to increase the distance over which re- 
liable reception can be maintained. These 
results are attained by amplification— 
either at radio or audio frequencies, but 


` it is not necessary for anyone to under- 
stand just what these terms mean in or- 


-der to build a satisfactory radio receiver. 


Multi-tube receivers can be operated 


-by the current from dry batteries, but 


usually the batteries would be used up 
rapidly, so.that a storage battery is more 
economical in the long run. The cost of 
maintaining such a set depends on the 
number of tubes, the type of batteries 
used and, of course, the average number 
of hours a day during which the sèt is to 
be in operation. 

There is one point that the novice 
should keep clearly in mind: 

The number of tubes in a set has noth- 
ing whatever to do with the quality of 
music or Speech that may be heard with it. 

The multi-tube set has three distinct 
advantages over the single tube or crystal 
outfit. In the first place, the big set will 
operate a loudspeaker; secondly, it will 
receive signals from distant stations with 

considerable volume; and, thirdly, it will 
often bring in all the local stations with- 


out any outdoor antenna (the wire that 
is strung up outside the house to: bring 


the radio energy into the receiving set). 
For purposes of illustration, let us as- 
sume, for instance, that you are located 


- within fifteen miles of at least one reason- 


ably powerful broadcasting station; that 
you are in a position where you can put 
up an-antenna; that you want to enjoy 
radio broadcasting, but that you know 
nothing of radio and you are not par- 
ticularly handy with tools. 

Naturally you do not want to invest 
any more money than you can help—at 
least not until you are a little more de- 
cided as to just what you are going to 


- require. 


To begin with, you will want to put up 
an antenna: It will be useful no matter 
what kind of a radio receiver you buy 
or build; and the fact remains that any 
given degree of radio reception can al- 
ways be obtained with a simpler and less 
expensive receiving set when you use an 
outdoor antenna than if you try to get 
the same results on a loop or an indoor 
antenna. | 

Erecting an antenna is really simple. 
There are just two factors to keep in 
mind. One is to get the wire as high 
and as far from the building as pos- 
sible, and the other is to make sure that 
nothing except the insulators touches the 
wire until it reaches the binding post that 
you will provide to connect it to your re- 
ceiving set. 

Studv Figure 1 carefully and you will 
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HOW TO AVOID CUTTING AND JOINING THE LEAD-IN 
Ficure 3: Here is shown how the antenna wire in one piece can usually be dropped 


from the insulator. directly to your window, thus avoiding joints that reduce signal 
i strength. 


‘see that you will need some wire, two 3 
` or you have no augur bit of the right siz 
- you can have the carpenter or some fri 
. do this for you. 


“insulators that have a hole for fastening 
in each end, and a porcelain tube through 
- which to run the wire into the house. 
` The length of wire you will need depends 
"on how long you can make your antenna 
‘'—try to get it at least 100 feet long. A 
length of over 150- feet’ is not ‘advisable 
and a‘length of 80 ‘feet is about as short 
‘as will: give you satisfactory results. The 
only tool: you will need is a pair of pliers 
with which you can cut and bend the wire. 
In erecting your own antenna you may 
have to substitute a chimney, a corner of 
your neighbor’s- house or some other 
handy projection’ for the pole shown in 
Figure L. > 
The first step is to cut off a piece of 
the wire and fasten one end of it around 
the pole or chimney that you have se- 
lected; then fasten the other end of the 
short piece through the hole in one end 
of the insulator. A few inches of wire 


will do to fasten this insulator unless you - 


make it fast to a tree, in which case it is 
desirable to cut a piece long enough so 
that the insulator will clear thè foliage 
of the tree. Be sure to twist the ends of 


the wire securely as shown in Figure 2. 
Now fasten the end of the second in- 
sulator in the same way at the point where 
you want the other end of the antenna. 
If you do not feel that you are capable 


Another solution 1s}to 
buy a patented “lead-in” instead of 
porcelain tube. These lead-ins are tso 
constructed that you can shut the windbw 


- right down on them and no special hales 


are necessary. (It might be well to t 
this matter over with your dealer when 
you buy the wire for the antenna.) $ 
Nothing remains now but to fasten @ne 
end of the antenna wire through the hole 
in the farthest insulator, thread the gnd 
of the wire through the hole in the near- 
est insulator, twisting it as shown in 


or connect it to the binding post on 
special lead-in. 
The lightning arrestor you should 
really has nothing to do with the r 
tion of radio signals. Its function is 


The connection of this important ac¢es- 
sory is simple. Clamp one binding qpost 
to the antenna and run a wire. from 
other binding post to a length of 

pipe -driven several feet into moist soll. 
If the ground is rocky, you can runtthe 
wire in the cellar window and connect it 
by means of a ground clamp to the cold 
water pipe at any convenient point. Your 
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WHERE RESISTANCE COUNTS AND WHERE IT DOES NOT 


The rheostat A (shown above) is rated in ohms, whereas the headphone magnet coil 
B, when rated according to resistance specifications, has no significance to the user. 


The Proper Rating for Inductive 
=- [nstruments 
Article No. 11 


When you buy radio apparatus—headphones, couplers and loud- 

speakers, for example—do not select them on the basis of resist- 

ance of the windings (which means nothing) but by specifications 
ant terms of inductance, advises— 


SIR OLIVER LODGE, F.R.S.. D.S.C., LL.D. l 


T appears to, be customary for makers 


of radio apparatus to rate their head- 


phones, loudspeakers and transformers 
by the resistance of the windings. That 
is probably because the resistance is so 
easily ascertained and verified. But it is 
not a good mode of specification, and 
may lead to misunderstanding. What 
we want to know especially about a 
transformer is the number of turns of 
wire in both the primary and the sec- 
ondary, so as to give the transformer 
ratio, and so as to enable us to calculate 
the inductance of each coil, and the mu- 
tual induction between them. These, of 


56 


i 
course, can be ceina by exper iment, 
even when the transformer contains iron. 
But ‘some estimate could be made} of - 
them, if’ the number of turns and: ‘the 
other dimensions were known. Resist- - 
ance gives no information at all. i 
The situation is much the same in`the 


case of other electrical instruments, 
Galvanometers, for instance, are usual- 
ly specified by resistance. And there 


must be a temptation to wind them hwith 
badly conducting wire, in order to get 
the high resistance more easily. It ought, 


therefore, to be widely known that high 


resistance in an inductive winding is no 


~ 
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. advantage at all. So far as it goes, it is 
a defect. Resistance is unavoidable in a 


coil wound with a great length of fine. 


| ire. But nobody wants resistance for 


its own sake. Resistance is only of value 

hen heat is desired,.as in a heating coil 
or a lamp filament, and when it is delib- 
erately put into a‘circuit to limit the flow 


'© of current. For all ordinary instruments 


the less the resistance the better. High 


resistance in a coil should only mean that | 
. a great number of turns of wire have . 
een crowded into a compact space, and’ 


e tacit assumption is that the highest 
conductivity wire has been used. If not, 


then’ a specification in terms of resist- 
ance is misleading. The number of-turns - 
of wire ought to be recorded on any;in-» 
strument, because that cannot subse- 
quently be ascertained. Anyone can‘as-: 
certain the. resistance, without. trouble, - 


by means of a Wheatstone bridge. 

Either the diameter of the wire, or the 
total length of wire used, should also be 
recorded. Either of these quantities in- 
volves the other, if the number of turns 
and the mean radius of the coil are 
known. 

To give the resistance is only an easy 
short-hand way to tell one coil from an- 
other, if they have all been made in the 
best possible way; but without this 


a eee eee 
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guarantee—an instrument’s “resistance” 
may be misleading, and might lead a man- 
ufacturer to imagine that high resistance 
was a desideratum to be obtained in any 
manner he chose, instead of an unavoid- © 
able - condition inseparable from the 
other data and the properties of matter. 

I believe that wire as thin as No. 45 


. gauge can be coated with enamel as an 


initial insulator. If so, such wire or 
something _rather less fragile ought to be 
serviceable.’ “And. whether that wire 
should be wound compactly, or how far 


` the turns should be separated from each 


other is a question of compromise which 
can be best ascertained by practical ex- 
perience.- Basket or open winding- is 


‘found to be good- for radio purposes, 


though if the shortest length of wire 
is employed and wound in the shape to 
give maximum inductance, I doubt if it 
is necessary to separate the turns much. 
For although compact winding will give 
more capacity, as well as more induc- 
tance, the reduction in the length of 
wire, due to the adoption of the best 
shape, will give a decrease of capacity— 
nearly as much diminution as separation 
of the turns would give, since such sepa- 
ration would necessarily involve the em- 
ployment of a greater length of wire in 
order to give the required inductance. 


RESISTANCE IS ESSENTIAL IN THESE THREE TYPES OF GRID LEAKS 


A is an ordinary grid leak; B a variable grid leak, and C a carbon pile grid leak, 
the resistance of which varies with pressure. 


R, 


TWO WAYS OF CONNECTING UP RESISTANCES 


The figure at the top shows resistances in series; 


the figure at the bottom shows 


them in parallel—which are often confused in calculating resistances, 


A MEASUREMENT CHART 


FOR SIMPLE CALCULATION OF COMBINED RESISTANCES 


ARTICLE NO. 11 


By RAOUL J. HOFFMAN, A.M.E. 


HE amount of current which will 

flow in any given electrical circuit 
can be calculated by the use of Ohm’s law, 
which has been dealt with in a previous 
article.* The equation for this law takes 
into consideration a single resistance or 
several resistances connected either in 
series or in parallel. 

The combined resistance of a number 
of units which are connected in series 
as shown in Figure 1, is the sum of the 
separate values according to the equation: 


R=R1+R2+ 


The effective resistance of a number 
of units connected in parallel as shown 
in Figure 2, can be calculated by the 
equation : 


1/R=1/R1+1/R2+1/R3+ 


If you use the accompanying chart 
the equation for resistances in parallel 
may be solved graphically. You need 
only to draw a straight line from one 
known resistance picked out on No. 1 
scale to the value of the second resist- 


* See Popurar Rapio for September, 1924. 
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ance on No. 2 scale and the resulting 
resistance value can be read off at the 
point where the line you have drawn 
intersects scale No. 3. 

For example: Assume that we have 
two rheostats connected in parallel and 
the individual resistances of the rheo- 
stats are 7% ohms and 15 ohms re- 
spectively. To find the effective re- 
sistance of the circuit we connect 7% on 
scale No. 1 with 15 on scale No. 2 and 
we find the effective resistance to be 
5 ohms which is the point at which the 
line will intersect scale No. 3. If these 
same two rheostats were connected in 
series the resulting resistance would be 
221% ohms. 

To obtain the resistance of a number 
of units some of which are connected in 
series and others in parallel in the same 
circuit, the effective resistance of the 
parallel portions of the circuit are ob- 
tained separately by the use of the chart 
and then these figures are added directly 
to the values of the resistance units 
which are connected in the circuit in 
series. 
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Harrle & Ewing 


THE N ECESSARY APPARATUS FOR DETERMINING THE CONSTANTS 
OF COILS USED IN RECEIVERS 


The small spiderweb coil under test is shown connected to a laboratory standard 
variable condenser with the oscillator‘ at ge left and the wavemeter in the back- i 
i ground. 


INDUCTANCE COILS 


‘How Their Characteristics Are Measured* 


This article tells how the Bureau of Standards determines the general 

behavior of inductors, with particular reference to radio circuits. This 

information will assist those who are sometimes puzzled by peculiarities 
of their hook-ups, 


a By E. L. HALL 


N inductance coil or inductor is is usually spoken of as “distributed ca- 
sometimes improperly called an 


“es ” . TEE ° *In this article no attempt is made to give specifi- 
inductance.” An inductance coil or in- cations as to type, dimensions, size of to atv or seth 


i ; of supporting the wire for inductance coils for an 
ductor possesses an electrical p roperty specific purpose. The methods of determining certain 


called inductance, but it also possesses important characteristics of several types of in 
: : . ductance coils used in radio work are given and some 
electrical resistance and a certain amount experimental: data :from which certain conclusions 


j : eia may be reached as t fact 
of capacity when used in circuits at Such colle as to' some factors in the design of 


radio frequencie s. The latter property Published with the permission of the Director of 


the Bureau of Standarda, Department of “ommen 
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MEASURING CHARACTERISTICS OF INDUCTANCE COILS 6l 
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WAVEMETER 


CIRCUIT DIAGRAM OF THE AUDIBLE MEASUREMENT METHOD 
FicureE 2: This shows the hook-up that employs a buzzer-drivcn wavemeter to 


excite the circuit under test. 


A crystal detector and phones are connected to this 


circuit to deerme its resonance point. 


pacity,” as it is made up of innumerable 
small capacities between the various 
turns of wire in the coil and between 
the coil and surrounding objects. 

Figure 1 (a) represents the usual 
method of denoting an inductor in a 
circuit. If we take account of the dis- 
tributed capacity, we might think of it 
as in Figure 1 (b) where all the in- 
numerable small capacities enter in. 

The characteristics of an inductor 
which we will consider at radio fre- 
quencies will be the apparent inductance, 
the pure inductance, the distributed ca- 
pacity and the natural frequency. 

In measuring these characteristics, in 
addition to the inductor to be measured, 
it will be necessary to have one or more 
calibrated variable condensers of differ- 
ent values sufficient to cover the desired 
range of frequencies or wavelengths, a 
calibrated wavemeter which may or may 
not be equipped with a buzzer, a pair 
of telephone receivers and a crystal 
detector. 

First, we will determine the apparent 
inductance of a coil using the buzzer 
driven wavemeter as a driver and repeat 
the measurements using the radio-fre- 
quency generator as the driver. First 
connect the terminals of the inductor to 
‘he terminals of the calibrated variable 


A E and connect the crystal de- 
tector and telephone receivers at one 
point of this circuit as shown in Fig- 
ure 2. The connections between the 
inductor. and condenser should be as 
short as possible. The buzzer on the 
wavemeter is started and the wavemeter 
coil is brought near the coil under test 
so that the coupling between the coils 
is rather close. The setting of the 


TWO VISUALIZATIONS OF 
INDUCTORS 


Fıcure 1: The upper diagram (a) is the 

conventional inductance symbol. The lower 

diagram (b) indicates the existence of the dis- 

tributed capacities of an inductive circuit that 
are never graphically represented. 


62 POPULAR RADIO 


variable condenser in the test circuit is- 
buzzer note is -- 


then varied until the 
heard in the telephone receivers. 

The coupling between the two ‘cir- 
cuits may now be loosened so that 
the buzzer note is heard only at a very 
definite setting of the condenser S, 
which setting is recorded and also the 
setting of the wavemeter. If the con- 
denser of the wavemeter is changed to 
another setting a different frequency or 
wavelength will be set up and another 
point on condenser C may be found. As 
many points as desired may be taken 
in this way. 

Upon completion of these tests we 
will have two columns of data from 
which to make our calculations of ap- 
parent inductance, one column of con- 
denser settings for which we know the 
corresponding capacity values, and a 
second column of condenser settings for 
which we know the corresponding fre- 
quency or wavelength values. These 
values might appear as shown in the 
first and third column of Table 1. 


“~~ 


GENERATOR 


THERMOGALVANOMETER 


, RADIO-FREQUENCY 


7 TABLE No. 1 
Delernination of apparent inductance of coh 


Condenser Capacity, Wavemeter Wave Apr 
* Setting Micromicro- Setting Length, Indu 
S -farads and Coil Meters Microhen#e 
10.1 114.5 179.4 B3 822 
30.1 247.2 94.5 A4 1150 
50.2 375.8 4.5 B4 1400 
80.1 565 96.4 B4 1700 
139. 9 951 36.8 C4 2188 
170.0 1144 | 81.2 C4 2400 


The apparent inductance in Tablefl 
was calculated from the following fq 
mula: 

0.2818)? 
L.=— 
Where 


La = the apparent inductance in microhenrigs, 
Å = the wavelength in meters, 


and 


C =the capacity in micromicrofarads of 
known condenser. 


The same measurement may be made 
with greater ease and accuracy by using 
an electron tube radio-frequency gen- 
erator as the driver, a wavemeter to 
determine its frequency and a thermo- 
galvanometer and single turn of wire to 
determine the resonance point. 


WAVEMETER 


HOOK-UP OF THE SIMPLER AND MORE ACCURATE METHOD oS MEASURING 
FREQUENCIES 


FIGURE 3: 


This diagram indicates the mode of frequency diennet that em- 


ploys an electron tube radio-frequency generator as a driver, a wavemeter and a 
thermogalvanometer for indicating the resonance of the circuit under test, 
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THE EQUIPMENT FOR DETERMINING THE NATURAL FREQUENCY 
OF INDUCTORS 
The apparatus «(from left to right) is a radio-frequency electron-tube generating 
set with pancake coils, a wavemeter, a spider-web coil under test and a EOP of wire 
connected to a thermogalvanometer. 


The connections are indicated in Fig- 
ure 3. 

The procedure is similar to that given 
above in that the radio-frequency gen- 
erator is started and the condenser in 
the circuit of the coil under test is 
varied until a maximum deflection is 
obtained in the circuit consisting of the 
thermogalvanometer and single turn of 
wire. The single turn of wire may be 
from four to six inches in diameter and 
is placed two or three inches from the 
coil under test so as to have its axis 
parallel to the axis of the larger coil. 
The coupling between the coil ard gen- 
erator should be kept as loose as pos- 
sible and yet have a deflection in the 
thermogalvanometer which is readily 
seen. Having determined the resonance 
point, the setting of the condenser S is 


read and the wavelength of the generator 


is determined with the wavemeter. Sev- 
eral points may be obtained and a curve 
may be drawn showing the change in 


apparent inductance with frequency or 
wavelength. IJ‘igure 4 shows the values 
of inductance and wavelength in Table 
1 in plotted form. 

If we should make measurements of 
the inductance of this same coil, using 
direct current or alternating current at 
1,000 cycles a second (for instance), we 
might find that the values we obtained 
that way would be somewhat less than 
the values we have just obtained at 
radio frequencies. This is because in 
the equation used above for calculating 
the apparent inductance it has been as- 


sumed that the only capacity present 


was in the variable condenser. 

We stated at the beginning that the 
coil itself had some capacity in itself 
which we call distributed capacity. 

We will now make a few calculations 
to determine the value of the distributed 
capacity of the coil. We may select 
three or more sets of observations from 
the data already taken in determining’ 
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We will de- 


termine the capacity of the condenser 
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more rapidly at the lower wavelengths or higher frequencies. 


This gra 
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After squaring the values 


of wavelength, plot these values as ordi- 

line which may be drawn 

through these points and extended to 
hich may be written 


the abscissa axis, as in Figure 5. 
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enters into the fundamental equa- 


tion for the wavelength of a circuit made 
up of an inductance coil and a condenser 


FIGURE 4: 
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CURVE OF THE CHANGES OF APPARENT INDUCTANCE WITH WAVELENGT ¥y 


It is seen that this line cuts the ordi- 
nate axis some distance from the origin 
and continues to the left of this axis. 

One perhaps wonders how this small 
value of capacity, the distributed ca- 


If the measurements have been care- 


nates against the corresponding values 
fully made, these points will lie on a 


and the wavelength of the generator for 
of capacity in micromicrofarads. 

The distance OA, measured by the same 
scale as OC, is the value of the dis- 
tributed capacity for the coil, and in 
this case is about 20 micromicrofarads. 


the apparent inductance. 
Figure 5.) 


these points. 
straight 
pacity, 
in series, w 
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layers, and wound on a tube about 614 
inches in diameter. The apparent in- 
ductance of this coil varied from 1,660 
to 1,415 microhenries over the range 
from 820 to 2,330 meters. Its pure in- 
ductance or low-frequency inductance 
was about 1,390 microhenries and its 
distributed capacity about 20 micromicro- 
farads. All of these values may be 
changed by the method of mounting the 
cou, the presence of metal objects in the 
immediate vicinity of the coil and the 
absorption of moisture by the form upon 
which the coil is wound. The considera- 
tion of these factors in coil construction 
is often overlooked. 

All of the above remarks have been 
made concerning fixed inductors or 
coils. There are on the market contin- 
uously ` variable inductors often incor- 
rectly called variometers. This is a 
misnomer because a meter usually is 
used to measure something, while in 
these instruments the inductance is sim- 
ply changed and no measuring is done. 
Any of the above characteristics could 
be obtained upon a variable inductor 


GENERA. 


WIERMOGALVANOMETER 
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in much the same manner as explained 
above. Measurements of the inductance 
of such apparatus are often made at an 
audio frequency such as 1,000 cycles a 
second. Such results are absolutely use- 
less for work at radio frequencies, as 
the apparatus behaves entirely different 
at audio frequencies. In many of the 
variable inductors where a large amount 
of insulating material is in the field of 
the coil, the distributed capacity becomes 
very large. Because of the large dis- 
tributed capacity, the apparent induc- 
tance for any setting of the variable 
inductor will vary with frequency or 
wavelength. The apparent inductance 
for a given setting will be larger for 
the higher frequencies or lower wave- 
lengths than for the lower frequencies 
or higher wavelengths. As the wave- 
length is increased the values will come 
closer and closer to the values obtained 
at audio frequencies, but it is obvious 
that measurements must be made at high 
frequencies if the results are to be em- 


- ployed for operation at these higher fre- 


quencies. 


WAVEMETER 


CIRCUIT DIAGRAM OF THE MEANS OF FINDING THE NATURAL 
FREQUENCY OF COILS 


Fictre 6: 


W ith the coil under test left- open, the wavelength of the. circuit can be 


determined as in Figure 3; (using the electron tube radio-frequency generator asa 
driver with a thermogalvanometer) and the capacity corresponding to this wave- 
length is the distributed capacity of the coil. 
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Since the courses by radio were begun 
over a thousand students have enrolled. 
Last winter half of the students took 
examinations. However, there are hun- 
dreds of others who don’t bother to 
enroll, but, who, nevertheless listen in. 
The college is therefore bringing in- 
formation and entertainment to a far 
greater number than the enrolled. 


Forty Courses by Radio 


Forty radio courses, embodying the 
essentials of that number of college sub- 
jects of especial interest to farmers, will 
be broadcast this winter from KSAC, 
the new 500-watt station that operates 
on 341 meters. Each week day eve- 
ning at seven o’clock the classes as- 
semble throughout the state. 

“The only regular college course in 
the world which is given by radio—en- 
roll in it.” 

That was the cry that went out last 
year when the college started its radio 
courses. And the cry is still more lusty 
this winter. 

Interesting information on subjects 
ranging from law to the beef-cattle in- 
dustry, from the feeding of babies to 
the writing of business letters are 
broadcast throughout the school year. 
Lectures are given Monday, Tuesday, 
Wednesday, Thursday, and Friday eve- 
nings for four semesters of eight weeks 
each during the school year. 

Monday and Tuesday evenings are 
devoted to lectures on agriculture. 

On Wednesday evenings the engineer 
has his innings. How to build the house 
and. landscape the grounds; a discussion 
of auto, truck and tractor troubles and 
a dozen other subjects are listed. 

How to keep the baby from cry- 
ing, how to keep your husband from 
growling, how to save your money, your 
strength, how to make dresses and hats 
look like Paris models—all these are 
taught to anv aspiring woman who tunes 
in on Thursday evening. 

On Friday evening the division of 
General Science presents lectures on 


‘practical and timely. 


law, 
zoology, and 


public. speaking, business English, 
sociology, music, chemistry, 
botany. 

Kansas is 400 miles long, 
wide, 5,000 miles deep and “as high as 
the heavens.” Her agricultural college 
announces the weekly program. To- 
night, for example, the Male Quartet 
and the Girls’ Glee Club will entertain 
you a few minutes with selections por- 
traying college life. These numbers will 
give you a breath of campus atmos- 
phere; the head of the Poultry Depart- 
ment, will interrupt the melodies long 
enough to give some new facts which 
the experiment station has learned about 
profitable poultry production; his sug- 
gestions on’ management of breeding 
stock, selection of hatching eggs and 
artificial incubation and brooding are 
Each Monday 
night some specialist in poultry work 
will discuss feeding, care and manage- 
ment of baby chicks. Parasites and 
natural enemies of the farm flock which 
often spell ruin to this important side 
line to the business of farming will be 
subjects of discussion later. 

And thus the nation has become the 
new campus of the Kansas State Agri- 
cultural College. 


200 miles 


Radio’s Contribution to Civilization 


President Jardine believes that radio’s 
greatest contribution to civilization may 


lie in its influence upon the life and 


action of the farm population, It is to 
become a vital necessity for their eco- 
nomic, spiritual and intellectual life, he 
predicts, by delivering the farmer and 
his family from the sense of isolation, 
by coping with class and sectional differ- 
ences, by keeping boys and girls on the 
farm, and by making possible a system 
of agricultural education through the 
radio extension courses of the agri- 
cultural colleges. 

The plastic minds of the young folks 
who may now receive inspiration and 
wisdom from college professors, well- 
informed in all the special agricultural 
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THE RADIO ROSTRUM OF A MODERN COLLEGE 
This is station KFKB, the mouthpiece of the college that is educating the Kansas 
farmers. The eight-months courses are broadcast by remote control from the 
transmitter that is 25 miles from the college. As part of a comprehensive plan for 
extending the broadcast curriculum over the entire Middle West, the college is 
building its own 500-watt station on the college campus. 
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subjects, should have many opportuni- 
ties to give thanks to science and the 
man who strived to bring resultant 
wealth of information to their ears. 

In the immediate air above the farm- 
stead is just the information that will 
help the farmer solve his most difficult 
problems. It takes no flight of fancy 
to picture the evening radio class lend- 
ing attentive ears to the oracular voice 
conveyed across the continent. 

Since announcement of a regular 
“College of the Air,” applications for 
enrollment have come from practically 
all states of the Union. “Hard times” 
on the farm, it seems, have aroused the 
interest of the country population in bet- 
ter farming methods. Extensive investi- 
gations and the resultant valuable find- 
ings of agricultural colleges and the 
Department of Agriculture have shown 
the way to a more profitable agriculture. 
The problem has been that of introduc- 
ing these improved practices more uni- 
versally—and that is precisely what radio 
is now doing. 

A large part of the 39,000,000 poten- 
tial students on farms in the United 
States will have an opportunity to learn 


by radio the findings of agricultural 
science and apply them to their farm 
business, At present only 150,000 stu- 
dents attend the agricultural colleges 
of the country. It is estimated that 
every tenth farm in Kansas is now 
equipped with receiving sets. A recent 
radio census shows that there are 25,000 
sets on farms in Missouri. There are 
approximately ten times that number of 
radio outfits on farms over the United 
States. 

What are the possibilities ? 

Who dares say? One Kansas farmer 
already has made the statement that 
radio market reports saved him $400 
on one shipment of cattle. It takes a 
trained horticulturist to determine just 
when to put on certain sprays; the 
Kansas State Agricultural College an- 
nounces these dates. Ravages of hog 
cholera and other animal diseases can 
be checked by using preventative meas- 
ures—and these measures are broadcast 
at the right time. 

“The College of the Air” is carrying 
the practical, helpful knowledge into 
the home—to those who can make ime 
mediate, practical use of it. 


Kansas State Agricultural College 


Extension Division 
ENROLLMENT CARD , 


Radio Course in Agriculture and Home Economics 
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Time 7:00 to 8:00 P. M. 


Enrolling in course in 
1. Poultry (Monday) 
2. Livestock (Tuesday) 


g4. 


3. Crops. Trucks, Soils (Wednesday) g5. 


Ag. Economics (Thursday) 0D 
and Engineering 
Home Economics (Friday) i) 


Kindly check above subjects which you expect to study X. 
Do you expect to ask for an examination when the course or courses is completed? 


Cooorusavoconeoosoocavoganosotoovo HEHE ono ETHODS OOREER HOES ES EOD ERELETES 


No Fees Nor Tuition 


Station Call K F K B 


Meter Length 286 


THE ADMISSION TICKET TO THE COURSES BY RADIO 


Without having to venture from their homes men and women may now go back to 
school by filling out these enrollment blanks and installing radio sets. 
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A MECHANICAL TRANSMITTER IS A SOURCE OF FATIGUE TO As 
- RECEIVING OPERATOR 


Not only does it lack the intimacy of man-to-man intercourse, but tt also lacks the 


characteristic rhythm that each transmitting operator acquires unconsciously, This 


picture shows Lloyde V. Berkner, an amateur of Sleepy Eye, Minn. QAWM). 


“By Their Fists Ye Shall Know Them’ © 


Do you think that code transmission is a purely 


mechanical operation? 


“There are as many variants 


of a specific message as of a Chopin Etude,” states an 
old-time amateur— 


EARL DANA 


VERY broadcast listener has, on oc- 
casion, tuned in the wavelengths 
near 600 meters and listened to the 
transmission of messages by the system 
of dot and dash signals known as the 
International Morse, or Continental 
Code. You have done so yourself. 
Perhaps you were intrigued by the 
rhythm and pitch of these signals. Per- 
haps you even took the trouble to look 
carefully at a code chart; perhaps you 
actually analyzed these dot and dash com- 
binations and discovered for yourself that 
the shortest combinations represent the 


letters that are most frequently used and 
the longer combinations represent the 
less common letters, 

And perhaps you got the impression 
that code transmission by radio is a pure- 
ly mechanical operation. 

But anyone who believes that radio 
operating is a purely mechanical function 
is decidedly mistaken. 

A good operator is an artist. To an 
experienced radioman there is a distinctly 
esthetic thrill in listening to the sending 
of a good operator. 

No-two operators interpret the code in 
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From a photograph made for POPULAR RADIO 


THERE IS AN AESTHETIC THRILL IN THE “MUSICAL ELEMENT 
OF TRANSMISSION” — 


“I have been as much thrilled by listening to the work of a good operator,” states 


the writer, “as I have by a good musician.” 


The above picturc shows Donald C. 


Wallace (9-ZT), an amateur of Minneapolis. 


exactly the same manner; there are as 
many variants of a specific message as of 
a Chopin Etude. As an operator gains 
experience, the subtleties of transmitting 
rhythm become apparent to him and the 
pleasure in listening to code’ work be- 


comes akin to that of listening to music. - 


I have myself at times been as much 
thrilled by a good operator as I have 
been by a good musician, | 

At the base of this- there is the instinc- 
tive feeling for rhythm that is possessed 
by all human beings. At certain stages 
of civilization this feeling manifests itself 
by a passion for dancing; in the most cul- 
tured circles this rhythmic desire is sat- 
isfied by listening to the higher types of 
music. -In this sophisticated class a 
greater subtlety, a greater elegance and 
refinement of rhythm are demanded. So 
it is among operators. i 

Some time after his initiation into the 
brotherhood, every radio operator has his 


dancing period—a period when he does 
tricks with his key which bring down 
upon him the curses of many busy op- 
erators. It is usually after the first two 
or three years, during which the opera- 
tor is perfecting his technique of recep- 
tion and transmission, that he becomes 
aware of a distinctly pleasurable sensa- 
tion while he listens to the transmission 
of good operators. When this sensation 
is analyzed it is discovered to be an 
esthetic thrill induced by the musical 
element of transmission. : 

As experienċe in receiving is accumu- 
lated and as the purely’ mechanical ele 
ments of translation from dots and dashes 


‘ mastered, so that they are no longer an 


impediment to prompt: comprehension; 
the musical element asserts itself, becom= 
ing a source of pleasure to the operator; 
This fact has also its practical value. 
An operator who is thoroughly inter- 
ested in his work is vastly more efficient 


oy = ees : re = — —_— —_— —— == —_—— —— n 


v 


CONDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


. j L3—rotor or tickfer coil of coupler; ` 
A Single tube Reflex VC1 and VC2—variable condensers, .0005 
QuEsTION: Will you kindly let me mfd. ; | 
have the circuit for a reflex receiver using R—filament rheostat, 30 ohms; 


one tube, a crystal detector and an audio- Clie Geel aden ol mfd.: 


frequency transformer. I have no radio- C2—mica fixed condenser, .0005 mfd.; 


a C3—mica fixed condenser, .0005 mfd.; , 
frequency transformer. AFT—audio-frequency amplifying ` trans- 


Jonn S. HANTE former: 
Answer: A circuit that should fill your re- TEL—telephones ; 
gurements is shown in the diagram in Figure DET—crystal detector. : 
. You will need ‘the following parts to build A hard tube such as the DV-3, the C-301-a 
the set: or the UV-201-a is recommended for use with 
L1 and L2—primary and secondary coils of this circuit. 


A single-wire antenna of about 100-foot 


* l F . 
variocoupler length will be sufficient. 


Ficure 1: Hook-up for a one-tube, reflex receiver. 


74 


3- 


o 


WHAT READERS ASK 


Ficure 2: 


Adding One Stage of Audio- 
frequency to a Crystal Set 


QuEsTIon: Please show by diagram 
how I can add a single stage of audio 
amplification to my crystal receiver which 
uses a vario-coupler, a variable condenser 
and a crystal detector. | 

Also please show me where to connect 
the batteries. 

H. Rosrnson 


ANSWER: The circuit you require is shown 
in Figure 2. 
The parts that you will need are the fol- 
lowing: 
L1 and L2—primary and secondary coils of 
variocoupler ; 
VC—variable condenser, .0005 mfd.: 
C—mica fixed condenser, .0005 mfd.; 
DET—crystal detector; 
AFT—audio-frequency amplifying 
former ; 
R—filament rheostat, 30 ohms; 
TEL—telephones. 
Use either C-299 or UV-199 tubes for the 
amplae if you wish to use 4!4 volts of dry- 
cells. 


trans- 


Use a WD-12 if you intend to use a 1% volt 
dry cell.. 

If you intend to use a storage battery use 
either a UV-201-a tube or a C-301-a tube. 


A Potentiometer or a Resistance 
in a Radio-frequency Circuit 


Question: Which would vou advise 
using of the two methods for con- 
trolling regeneration in a simple radio- 
frequency amplifier circuit? The two 
methods I refer to are (1) the use of 
a potentiometer. and (2), the use of a 


| Wiring diagram showing how a crystal set may be 
improved with one stage of audio-frequency. 
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resistance in series with the input tun- 
ing. 
Harotp G. BRENT 


ANSWER: We recommend that you use the 
potentiometer with the resistance of this in- 
strument connected across the “A” battery and 
the pointer-lever connected to the grid return 
of the input circuit. In this case as the lever 
is advanced toward the negative side of the 
winding, the regeneration in the circuit will be 
increased. A similar movement in the opposite 
direction will decrease regeneration. 


Connecting the Potentiometer- 
rheostat in the Four-circuit 
Tuner with the Resistance- 

coupled Amplifier 


QueEsTIon: When I turn the poten- 
tiometer knob on my new _ four-circuit 
tuner all around to the positive side I 
nnd that it begins to smoke. Is there 
something wrong with the instrument? 
Or have I connected it the wrong way? 


H. N. 


ANSWER: This instrument has been changed 
since the article on the four-circuit tuner was 
Written, and the connections on two of the 
posts have been reversed. Looking at the set 
from the rear, the first post on the left should 
be No. 1. The second post will be No. 2. The 
third post is No. 4, and the small connection 
strip that protrudes downward is No. 3. 

There is a packing slip that comes with the 
new Instrument that shows these changes and 
indicates the proper manner of connection. 
However, if you follow the diagram as printed 
m the magazine, with the numerals as given 
above, you will have the connection made cor- 
rectly and the trouble will be eliminated. This 
will also increase the selectivity of vour set 
considerably. 
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The Haynes Tuner With the 
New Cockaday Resistance 
Amplifier 

Question: I have a Haynes circuit 
which uses three tubes. One is used as 
the detector, in a separate cabinet with 
the tuning apparatus, and the other two 
tubes are in another cabinet with the 
audio amplifying transformers. 

I get good distance with this set, even 
on the loudspeaker, but I would like to 
improve the quality. 

Would it be possible for me to add the 
amplifying system that Mr. Cockaday de- 
scribed in his latest article on the four- 
circuit tuner with the resistance-coupled 
amplifier? If so, please let me have the 
complete diagram of the whole set for 
four tubes. 

ROGER BURKE 


ANSWER: Yes, this would be possible and 
will improve the tone quality of the received 
signals greatly. 

The diagram for this change is shown in 
Figure 3. 

The parts that will be needed, together with 
their constants, are given in the following list: 

Li and L2—Haynes coupler; 

VCl—variable condenser, 00025 mfd.; 

C—mica fixed condenser, .0005 mfd.; 

GC2 and GC3—mica fixed condensers, 006 


mid.; 
GCl—mica fixed condensers, .00025 mfd.; 
GL1—variable grid leak; 
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GL2 and GL3—grid leaks, %4 megohm; 
Ri—filament rheostat, 6 ohms; 

R2, R3 and R4—filament rheostats, 30 ohms; 
R5 and R6—plate resistances, 250,000 ohms: 
a ee frequency amplifying trans- 


orme 

Jl and J 2 doubledireii and single-circuit 

jacks, respectively. 

Use a soft tube such as the UV-200 or the 
C-300 for the first tube, which is the detector, 
and use hard tubes such as the -20l-a or 
the C-30l-a or the DV-3 for the three other 
tubes, which are amplifiers. 


The Mounting of Audio- 
frequency Transformers 


Question: I am designing a small 
4-tube radio-frequency and audio-fre- 
quency set that employs the reflex prin- 
ciple. Does it make any difference how 
close to the radio-frequency transformers 
the audio-frequency transformers are 
mounted? Will you please tell me just 
how close the iron part of the audio- 
transformers can be placed to the radio- 
frequency parts without impairing the 
over-all efficiency of the set? 

DoNALD RADMERE BROOKS 


Answer: It is a good precaution to mount 
any audio-frequency instruments at a distance 
of not less than two inches from radio-fre- 
quency coils. The iron in these instruments 
will cause losses in the coils which have the 
effect of increasing the resistance of the radio- 
frequency circuits of which the coils are a part. 
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Ficure 3: Diagram of connections for adding a Cockaday resistance amplifier 
to a Haynes detector unit. 
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Value of Pigtails on Variable 
Condensers 


QUESTION: I notice that several manu- 
facturers equip their condensers with pig- 
tail connections. They emphasize this 
point in their advertising as a valuable ad- 
dition to a condenser, Another group of 
manufacturers makes a point of the fact 
that their condenser is not equipped with 
pigtail connections.and they use it as a 
sales argument. I want to buy a variable 
condenser and am at a loss to know what 
to select. 

SAMUEL V. LANDES 


AnswER: There is little to choose between 
a condenser with a well-made, tight-fitting 
bearing that runs true, and a condenser with 
both a good bearing and a pigtail. If the 
bearing is a snug-fit a good connection to the 
rotor plates is assured. If the bearing is im- 
perfect, a pigtail will eliminate a poor con- 
nection. If the manufacturer turns out a 
good bearing by exact work, the pigtail is 
unnecessary. However, some manufacturers 
may want to make doubly sure by supplying 
both. The variation in inductance resulting 
from rotation and the change of position of 
the pigtail is a negligible factor with the pres- 
ent frequencies used in broadcasting. 


Wooden Baseboards 


QuESTION: Why is it that you specify 
composition panels for radio sets in 
place of wood, whereas you specify wood 
for the baseboard and mount instruments 


directly upon the wood? It seems to me 
that this is misleading. If wood will 
do for the base, why will it not do for 
the panel? And conversely, if composi- 
tion panels should be used, why should 
not composition’ baseboards be used? 
ARTHUR HOPKINS 


ANSWER: Instruments designed for mount- 
ing directly on the panel usually have the live 
parts of the circuit in direct contact with the 
material of the panel itself. This is the reason 
why the panel must be of efficient insulating 
material. Instruments for base-mounting, 
however, always have an insulated base which 
serves as an insulated panel. The baseboard 
for use with these instruments, then, does not 
have to be of insulating material at all. Wood 
is used because it furnishes an easy material 
for fastening the screws that mount the in- 
struments. 


Filament Connections for the 
UV-199 Dry-cell Tube 


QuEsTION: How many dry-cells should 
be used with the 199 tube? I have for- 
gotten and don’t want to take a chance 
of burning out the three tubes of my set. 
I have a three-tube set. G. P. A. 


ANswER: Three ordinary dry batteries such 
as used for the bell circuit in your house will 
suffice. Connect them in series, that is, con- 
nect the positive of one battery to the negative 
of the next and so on, and then connect the 
two remaining terminals to the tubes through 
the proper rheostat. These tubes work on a 
potential of 4.5 volts of “A” battery. 
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Two Stages of Audio-frequency 
Amplification Added to a Con- 
ductively-coupled Crystal 
Receiver 


QUESTION : Can you help me in adding 
an audio-frequency amplifier to a regular 
crystal set? I want to retain the clarity 
that I get at present with my crystal re- 
ceiver but I want to add the amplifier to 
use with a loudspeaker, if possible. 

S. D. ANDERSON 


Answer: You will find the complete circuit 
in Figure 4. The parts for this are the fol- 
lowing : 

L—honeycomb coil, size L-35; 

VC—variable condenser, .0005 mfd.; 

DET—crystal detector ; 

C—mica fixed condenser, .0005 mfd.; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers ; 

Ri and R2—filament rheostats, 30 ohms; 

TEL—telephones. 

Use hard tubes for the amplifiers. These 
tubes may be either dry-cell tubes or storage 
battery tubes may be used. 


A Set Entirely Mounted 
on a Panel 


Question: I want to build a three- 
circuit set for use in a phonograph and 
would like to know if you think it would 
be possible to mount all the instruments 
directly on. a square panel that I could 
put in the top of my phonograph cabi- 
net. I already have a three-circuit re- 
generative receiver that I built from 
plans published in PopuLtar Rapio, and 
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Ficure 4: Hook-up for adding amplification to a crystal set. 


am so pleased with it that I would like 
to rebuild it into the phonograph, ` 
How could I mount the sockets? 
H. Gorpon YOUNG 


ANSWER: This plan would be entirely feas- 
ible. You could use panel-mount sockets if the 
panel is to be set vertically, or you could use 
ordinary sockets mounted on top of the panel 
if the panel is to be set horizontally. If you do 
not wish to have the tubes visible, they may 
be fastened on the lower side of the panel so 
that they will hang down when in use. This 
position will in no way interfere with their 
functioning. You can place any of the instru- 
ments in any position and they will work satis- 
factorily as long as the leads are kept short 
and the audio-frequency apparatus is kept sep- 
arated a proper distance from the radio- 
frequency apparatus. 


Craig Circuit With Sodion Tube 


QuEsTION: Can the sodion tube be 
used in the Craig circuit? I would like 
to try this if you think it would be advis- 
able. I have a small set that uses a 
sodion tube and the reception is extreme- 
ly clear with it. I also have a Craig four- 
tube set and would like to use the above- 
mentioned type of tube instead of the 
ordinary soft detector tube. 


ALEXANDER CROSBY 


Answer: In the coming February issue of 
Porutar Rapio you will find another article 
by Mr. Craig, who will tell you how to build 
another of his famous receivers with a sodion 
tube as a detector. This will give you the 
information you require and also help you to 
improve the set you have already built. ~ 
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Voltage of the “B” Battery 
for a Soft Tube 


QUESTION: I have a four-circuit tuner 
with resistance-coupled amplifier and I 
find that I get better distance and better 
local reception when I use only 1614 volts 
on: the plate of my C-300 detector tube. 
I thought that these tubes were better 
when used on 2214 volts of “B” battery 
potential. Is it a peculiarity of the tube 
I am using? 

W. C. Harris 


ANSWER: No. You will get better results 
when using either the 1634-volt tap or the 18- 
volt tap on the “B” battery, because this cir+ 
cuit includes a plate control potentiometer. 
When you turn the potentiometer you add part 
of the “A” battery potential to the potential of 
the “B” battery, so that you may actually have 
2214 volts on the plate of the tube even though 
you are using the 16%4-volt tap. The extra 
potential supplied to the plate circuit is estab- 
lished by potentiometer adjustment. 


“B” Battery Economy on Resis- 
tance-coupled Audio-frequency 
Amplification 


Question: Which is the most eco- 
nomical on “B” battery current, the 
resistance-coupled amplifier or the trans- 
former-coupled amplifier for audio- 
frequency work? I have been told that 
the ‘“‘resistance-coupled” affords good 
clear reproduction but that it consumes 


great amounts of current from the “B” 
batteries. 
THOMPSON AIRLEN 


ANSWER: The mean or average current 
drawn by a resistance-coupled audio-frequency 
amplifier properly hooked up is much less than 
the mean current drawn by a transformer- 
coupled amplifier. Then, the fact that the 
resistance-coupled amplifier modulates down- 
ward, while the transformer-coupled amplifier 
modulates upward gives the final decision to 
the resistance-coupled method for “B” battery 
economy. 


Correcting Misinformation 
About the Four-circuit 
Tuner 


QUESTION: I have written to the Radio 
Digest in regard to information on the 
four-circuit tuner. Here are some ex- 
tracts from the letter I got in return: 

“We are advising in your inquiry that we 
have not given much space to the Cockaday 
circuit. While it is a selective type, it has a 
very decided limitation when it comes to vol- 
ume. ... Some degree oi favor has attended 
construction of the circuit but generally speak- 
ing, we have tound the reverse.” 


C. G. SCHLEGEL 


ANSWER: Neither of the above statements 
is correct. The four-circuit tuner is noted 
for the volume it produces. Also, there are 
probably more four-circuit tuners built or in 
construction than any other type of home-made 
receiver, and the overwhelming majority ci 
users are pertectly satisfied with their results. 
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The Earth’s Exact Shape To Be 
- Determined by Radio 


` the larger observatories. 


‘Tere is considerable uncertainty about the-- 


shape of. the earth and about the exact posi- 
tion of the continents .on it. Not that the 
accepted ‘figures: are’wrong -by any number: of 
hundreds of miles.. But it is. quite possible 
:that: they. are wrong ‘by.as: much as-some hun- 
‘dreds of feet, arid that is an error (or' possible 
.error) far too large: to allow, the accurate- 
‘minded scientists to sleep peacefully of nights. 

This “possible error arose through an un- 
certainty in the determination of longitudes; 
the longitude of a place being its distance east 
or west of. a selected. meridian, usually. the 
meridian. that passes through the town of 
Greenwich in England or the other meridian 
that passes through Washington, D. C. These 
distances cannot be measured directly. Even 
if one chose to face the labor of dragging a 
tapeline over the width of the United States 
the accuracy attained would be small. There 
would be too many inequalities of the ground 
to go over or around and the accumulated 
errors of the tapeline itself would be too large. 

The only practical way to measure longi- 
tude, which means the only practical way to 
measure the east-and-west distance that sepa- 
‘rates. two. places on the earth’s surface, is by 
means of the stars. If an astronomer at one 
‘place observes the exact instant at which a se- 
‘lected star passes the ‘center wire of a telescope 
directed exactly upward, and if then another 
‘astronomer at the other place makes the same 
‘observation of the same star, the difference in 
time between these two instants gives you, by 
‘a simple calculation, the distance that the two 
places are apart in longitude. 

This requires, you observe, that the two 
astronomers should know the time with ex- 
treme . exactness. They cannot use the same 
clock.. So what they do do is to compare 
their clocks very accurately. They used to do 
this’ by. carrying a very precise chronometer 
from one observatory to the other.one. Now- 
adays they do it by means of the radio time 
signals. i ; 


- 


.eral` control 


$ 


The use of radio time in this way has-been 
going on for several years between certain of. 
Now it is to be ex- 
tended, says the French. radio expert, General 
Gustav Ferrié, to the measurement of a gen- 

net for longitudes all over the 


earth.* : 
There have- been, it seems,. some more or 


-less frequent differences in the stellar time as 
-observed .at different» stations. =~ This may be 
-due to some inaccuracy of’ the astronomic or 


„chronologic. instruments. 


‘Or it may be due 


‘to some error of longitude or even to a slip- 


ping of part of the earth’s crust or of the 
whole continent. 

There. is good evidence that the coast of 
California actually has slipped northward by a 
number of ‘feet. and is moving still. A 
distinguished German geologist, Professor 
Wegener, believes. that all the continents are 
movable and really drift about, very slowly, 
over the surface of the earth. General Ferneé 
and the co-operating scientists, including Pro- 
fessor William Bowie of the United States 


‘Coast and Geodetic Survey, propose to find 


out, by careful time comparisons by radio 
among the different stations, whether or not 
these remarkable ideas have any basis of truth, 


* According to a special interview with General 
Ferrié released in the United: States by “The radio 


week in Europe,” a radio news service by Frederic 
i Delano, issue. number 30, released October- 28, 


A Superheterodyne With 
~. One Control 


THE latest step in the simplification of radio 
is taken in a new superheterodyne described 
by Mr. James L. McLaughlin of the Precise 
Manufacturing Corporation and in which the 
essential operation of tuning is accomplished 
by turning a single dial.* The secret lies in 
a combination of geared condensers and_espe- 
cially designed . inductances and capacities in 
the tuner and oscillator circuits.. | 


* “The -One-control Superheterodyne,” b L. 
McLaughlin. OST (Hartford, Conny” vow e ete 
4, pages 9-14 (November, 1924), - | 
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The Electrons Inside Crystals 


Bır by bit the physicists of the world are 
accumulating the information that will enable 
us, presently, to solve the. mysterious relations 
of crystallirie substances to “electrons and to 
electric currents, relations which find, per- 
haps, their most mysterious. manifestation of 
all'in the familiar. yet incomprehensible be- 
hayior of the galena and the catwhisker in a 
crystal detector. .-..-- 2 5-4 

The latest bit of information about crystals 
is some work. on large, single, metal crystals 
reported by Professor P. W. Bridgman of 
Harvard University.* Ordinary metals consist 
of a vast number of very small crystals all 
jumbled together. -In some metals, as, for 
example, in cast iron, you can see the shining 
points of the tiny crystals on a freshly broken 


- piece of the metal. In other metals the crys- 


talline structure is apparent only under a micro- 
scope. — Ts. abe. HS 


~ 


* “Some properties of. Single Metal Crystals,” by 
P. W. Bridgman... Proceedings of the National Acad- 


. 


em 4 Sciences frastoni Pa.), vol. 10, pages 411- 
415 (October, 1924), ©= 9 _ . : 
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General Electric 


THE LARGEST COPPER CRYSTALS 
EVER MADE oy 


These pointed rods of copper are 
really single crystals produced ac- 
cording to a new method of heat 
treatment devised by engineers of the 
General Electric Company. The mul- 
titude of small crystals in ordinary, - 
copper are induced to rearrange: 
themselves so that one large crystal 
is formed. 


_crysta : 
-a full explanation of the ease of electron 
` passage. As Professor Bridgman concludes, 


- “Recently. the. metallurgists have developed 
* methods- of -making larger single crystals of 
some of the metals, crystals which attain, in 
some instances, dimensions of an inch or more 
across. The availability of these large crystals 
induced. Professor Bridgman to measure some 
of their physical properties. Tests were made 
on crystals of tm, zinc, bismuth, cadmium, 
antimony and tellurium. They included meas- 
- urements of the elastic constants, the compressi- 
- bility, the expansion with rise of temperature 
and the electrical resistance. 
The most interesting feature of the results 
. from the. viewpoint. of- radio is the relation of 
. the electrical resistance to the direction of the 
axes of the crystal. Nearly all crystals have | 
one or more directions in which they break 
most easily, the so-called “planes of cleavage.” 
With the exception of antimony, Professor 
Bridgman finds that the electrical resistance 
is greater across these cleavage planes than in 
other directions. It is supposed that the atoms 
of the crystal are separated by greater dis- 
tances in the direction perpendicular to these 
planes and, if so, the new data indicate that 
the electrons move less readily across this 
place where the atoms are farther apart. 
Professor Bridgman’s results also indicate 
that when the crystals are strongly compressed 
in the direction perpendicular to the cleavage 
planes, so that (presumably) the atoms are 
driven closer together, the electrical resistance 
in. this direction decreases, indicating that the 
electrons now find it easier to pass across the 
narrowed “gap” that constitutes the cleavage 
plane. However, the increase of the conduc- 
tivity across the compressed plane is not ex- 
actly propor tional, to the compression of the .. 
, SO mere nearness of the atoms is not 


“without doubt the details of atomic structure 
are involved,” and these details of ‘atomic 
structure, as we are learning to be all too 
sure, are matters of the most extreme com- 
plexity and difficulty. eae 


Is the Ether Full of Holes? 


Ir has been some time since we have had 
a new mechanical suggestion about the nature 
of the ether. Most of the modern theorists 
have preferred either to leave the ether alto- 
gether out of account, as Dr. Steinmetz urged 
in his now-famous’ PoruLar Rapio article on-. 
“There Are No Ether, Waves,” or else to trust 
themselves to the intangible symbolism of 
mathematics and avoid any ideas: that had to 
be expressed by diagrams or models. 

But at the last meeting of the Royal As- 
tronomical Society.of Canada Mr. William 
Gore took his courage in both hands and 
stepped forth with a new mechanical: ether- 
model. More than that, he suggested that his 
model might explain the great mysteries of 
radiation and of gravitation, as well as pro- 
viding some clues to the underlying truths hid- 
den in the theory of relativity, the- Bohr theo- 
ries of the-atom and the quantum theory. As 
he himself expresses his idea it is “that’ the 
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We are now 


IN THE WORLD’S LABORATORIES 83 


a e e 


NR Ba ee ee ee ee Te ee Pais Ot 
Ae ets popes 7 BO RY i gre Sorters y 
z m, E AELA ars Sie, Gee y 4 Sy ET Pa CLE > á 
¢ ? y a 
K a 4 Alim : J F; 


Redrawn by Arthur Merrick from a diagram in Mr. Gore's paper 


A NEW IDEA OF THE STRUCTURE OF THE ETHER 
-~ Mr. William Gore believes that the ether is a mass of rotating tubes, some of which, 


arranged in three directions only, are shown in this drawing. 
supposed to rotate in opposite directions. Light waves and radio waves are sup- 


Adjacent tubes are 


-A posed to travel along the inner surfaces of the tubes. 


ether of space is full of holes and these holes 
five the explanation of universal gravitation 
and radiation.”* 
The ether is supposed by Mr. Gore to con- 
sist Of some yariety of extremely small units, 
conceived as particles and called “ultimatoms.” 
The nature of these is not specified further. 
The ether, composed of a mass of these par- 
ticles, is: compressible, just as is a gas com- 
sed of an assemblage of ordinary atoms. 
unning through the ether in every direction 
are'a vast number of long, narrow whirls or 
“vortices.” These are of exceedingly minute 
diameter, far smaller than anything with which 
familiar. They are very. long; 
possibly infinite in length. They might be 
thought of (although Mr. Gore does not use 
this ogy) as a vast interlacing network of 
g and narrow waterspouts, like the water- 
spouts that are occasionally produced by the 
Wn-reaching whirl of a tornado. 
As the ether particles of these whirling tubes 
are revolving around the axis of:the tube, they 


SuN New Theory of Gravitation and Radiation,” 
by Nitta nly us urha of he pal Astro- 
octety o anada oronto), vol. . pages 

345-366 (October, 1924). 


h aaia 


are subject to centrifugal force. This drives 
them outward from the center. The whirl 
becomes hollow; that is what makes it into a 
tube. 

Radiation is supposed to be a wave traveling 
along the inner surface of one of these tubes, 


much as a wave would travel on the surface 


of water. Whenever an electron hits one of 
the tubes such a wave is set up in it. That 
means a pulse of light. 

The electron itself, as well as the proton and 
all atoms of matter built out of these two 
particles, does not belong, Mr. Gore thinks, to 
the system of ether tubes. These particles 
(and therefore all matter) are. probably com- 
posed of some other kind of whirl or vortex 
among the tiny ether-particles or “ultimatoms.” 
Possibly the material particles are ring-whirls 
instead of long tube-whirls. 

The presence of the electrons distorts the 
ether tubes. The tubes must pass around an 
electron as the hose lines in a fire must pass 
around an intervening building. This distor- 
tion of the tubes causes pressures and. drags. 
These constitute gravitation. 

Experienced physicists will see in. this new 
theory more than one reminiscence of the once- 


| 
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famous “vortex atom” theory of ‘Lord Kelvin 
as well as of the still earlier “tubes of 
force” idea of the great Faraday. Neverthe- 
less the idea of Mr. Gore is undeniably inter- 
esting. It was inevitable that we would have, 
before long, attempts to carry the atomization 
of the universe down below the electron and 
the proton and to visualize the nature of the 
“particles” of which these two might be 
thought of as composed. It is a bit surpris- 
ing to find the ether itself caught in this fash- 
ionable tendency to atomize everything, to see 
it, too, split up into its “ultimatoms.” 

But, after all, this is no more wonderful 
than atoms and electrons were when we first 
heard about them. Speculations like those of 
Mr. Gore not only keep us occupied in the 
salutary business of guessing, they frequently 
have the still more useful role of stimulating 
somebody to do a little experimentation. 


Does Radio Cause Explosions? 


GENERAL NeEGREI of the Roumanian Army 
has been studying the probable cause of the 
explosion of munitions which occurred some 
months ago on the outskirts of the city of 
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THE FIRST RECEIVING LOO 


In 1894 a Frenchman, Turpain, used 

this loop to receive Hertzian waves 

ouer short distances. Other loops at 

that time received small visible 

sparks, a circumstance now recalled 

by General Negrei to explain mys- 
terious explosions. 


an explosion. 


POPULAR RADIO 


Bucharest, with serious damage not only to 
the military magazine itself but to the sur- 
rounding countryside as well. The General 
has fixed the guilt, in his own mind at Ifast, 
on an interference of radio waves.* 
He does not imagine that the radio waves 
themselves ignited the explosives. It is more 
probable, he believes, that the waves generted 
small potentials in iron rings or other metal 
articles, that these potentials produced small 
sparks and that some one of these sparks fwas 
responsible for the fatal touch that set ofif 
magazine. 
There is no denying that this is possibk 
theory. If one has a metal ring containige a 
small spark gap, like an old-fashioned Hertz 
loop; and if one places this ring in the proper 
relation to a powerful radio-frequency | 
sparks will be produced in the gap in the Ẹ 
That was the original form of Hertzian dẹ 
tor. The Editor of this Department built 
of them more than twenty years ago. ~~ 
But, granting this, it is extremely unl 


a thousand miles away would producefany 
sparks like this in the Bucharest maga 
The energy would be too feeble. Furtherm 
General Negrei neglects the fact that induc- 
tion from nearby electric machinery, of which 
there is doubtless plenty in Bucharest, would 
be incomparably more powerful as a spark- 
producing agency than any radio station as yet 
erected in that or any other country. 

It is possible that electromagnetic (or elec- 
trostatic) induction might produce sparks in- 
side a powder magazine and might touch off 
For this reason it is wise that 
all metal parts in such magazines be securely 
grounded, as is usually done. But there is no 
reason why radio must accept the general’s in- 
dictment as the culprit of Bucharest. 


* The General’s opinions are described in a special 
interview granted to the Bucharest correspondent of 
“The Radio Week in Europe,” a radio news service 
by Mr. F. M. Delano, Paris representative of Poru- 
LAR Rapio. This interview was quoted in numerous 
American newspapers, for example, by Captain R. S. 
Wood in the Radio Section of the New York Evening 
World for September 13, 1924. 


An Electric-wave Generator 
Constructed in 1898 


THERE has recently been deposited in the 
United States National Museum, at Washing- 
ton, what is probably the first vacuum-tube 
generator ever built—a tube constructed by 
Mr. D. MacFarlan Moore, in 1898. 

It is not built, of course, on the principle of 
the audion. On the contrary, it is really no 
more than a rotating generator for high- 
frequency current constructed inside a glass 
bulb, so that it could be operated in a vacuum. 
It was put together originally as a source of 
high-frequency current for the operation of 
gas-filled glow lamps, with which devices Mr. 
Moore was then working. It was used, how- 
ever, as a generator of electric waves as well, 
and for a month in 1898 waves produced by 


this tube were used to ignite a bomb at the 
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ig Haris & Ewing 

i, THE RADIO GENERATOR THAT BLEW UP BOMBS IN 1898 

ci Mr. Carl W. Mitman, of the United States National Museum, is shown with the 

ae vacuum-mounted, rotating generator used in demonstrations of radio bomb igmtion . >> 
i r n Madison Square Garden more than a quarter of a century ago. The tube ts now = 
ke in the National Museum, 

w ' - 
oi Cpposite end of Madison Square Garden in of taps or scratches, or even (in some cases) - 


ew York, resulting in an exhibition explosion 
of a model of the battleship Maine. 
i The glass part of the tube is two and one- 
ie” half inches in diameter and eleven inches long. 
ot’ Inside it is a metal shaft about one-eighth inch 
qt’ m eter and which fits into bearings at the 
i ends of the tube. The upper end of this shaft 
jd: mEes a heavy flywheel, while the lower end 
ot it carries the commutator. The commutator 
tine segments and four metal brushes bear 
, alast it, each of which is connected to a 
xi- Wire sealed into the glass of the tube.* 


} — 
t e Facts supplied by Mr. C. 


wit. of Engineering, 
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- A Radio Amplifier Is Added to 
i the Geophone 


r ¥, THE geophone is the special sound detector 
x2 veloped, mainly by the United States Bureau 
gif Mines, for hearing sounds conducted 
a hrough the rock in mines or other under- 
mound passages. In case of an accident in 
XK some of the miners are entombed it is 
3 Ossible to hold a geophone against the rock 
etd to hear taps or other signals made by the 

‘Uptisoned miners. It is even possible to com- 
w micate messages in this way, using a code 


aL 


W. Mitman, Curator 
United States National Museum. 


. serial 


by speech conducted through the rock. 2 

The original geophones consisted simply of 
a diaphragm pressed against the rock, usually. 
by the aid of a lead weight. Above this 
diaphragm was an air space, communicating by 
rubber tubes with a nipple inserted in the 
ear. The arrangement was essentially the 
same as in the familiar physicians’ stethoscope. 
Carbon microphones, constructed on the prin- 
ciple of the telephone transmitter, have also 
been tried. 

Now two students at the University of 


Pittsburg, working out a thesis for their Uni- | 


versity degree and co-operating with the of- 
ficials of the United States Bureau of Mines, 


have developed a geophone that employs a- 


pick-up telephone, arranged on the electro- 
magnetic principle, to which is attached a 
three-stage audio-frequency amplifier.* The 
amplifier is transformer-coupled and involves 


no unusual features of design. Tests with the | 


improved geophone underground indicated that 
the distance at which rock-conducted sounds 
can be heard by its aid is about twice as great 
as with the simple, non-electric geophone. 


* “Improvement of the Sao pnone by the Use of 
Electrical Sound Amplifiers,” by Walter T. Ackley, 
r+, and Clifton M. Ralph. Reports o a prerisections. 

nited States Bureau of Mines (Washington, D. C.), 
: number 2639, pages (September, 1924), 
mimeographed. 
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U. S. Bureau of Standards 


HOW THE BUREAU OF STANDARDS MAKES OSCILLOGRAPH TUBES 


In the furnace at the left of the picture the tubes intended for use as cathode-ray 

oscillographs are baked while they are being exhausted. In this way all possible 

traces of gas are cooked off from the glass walls and- are removed by the vacuum 
pump. The vacuum pump itself is shown at.the right. 


| 


Cathode-ray Oscillograph Is Used" Are Radio Waves Slower Than 
for High Frequencies .. TET -Light Waves? 


READERS of PoruLar RADIO are already fa- CarTarn T. J. J. See of the Mare Island | | 
miliar with the operation of this’ remarkable | Navy Yard, who has been so vigorous though ` 
instrument on frequenciés within the usual’ ineffectual an opponent of the Einstein Thebry, : 
radio range, where it has many times proved _ has found something else to attack. _ He fan- * 
its extraordinary value in‘ disclosing just what ` nounces that radio- waves are not like ght. | 
is happening in an oscillating circuit.* Re-' because, as he thinks, they move more slowly: 
cently, however, Dr. A. Dufour of Paris has The announcement’ has had considerable news- 7 
been able to apply the instrument to the.meas- Paper- publicity and it may be well to poini out 
urement of frequencies far above the’ usual’ that it has no basis in fact. of. 
range.+ l ' „Captain See cites two supposed determýna- | 

‘The waves studied include some as short as tions of the speed of radio waves, neither of. 
30 centimeters (approximately one foot), The ' which was made by himself. He averages. 
oscillograph . was applied successfully in’ the ` these two arithmetically and comes out ` th. 
range between this , length and a wavelength the figure of 165,000 miles a second. This is 
of 3 meters; a frequency range, that-is, be- _ slower than the speed of 186,000 miles a fsec- . 
tween 100,000 and 1,000,000 kilocycles. The ond, well established, as the speed of qe | 
waves longer than 2.79 meters were produced That is all that there is to the See case. f}. -| 
by vacuum-tube’ oscillators. Those shorter The joker in this argument is that neither | 
than this length were produced. by spark dis- of the supposed determinations cited b _the 
charges of condensers in essentially the man- Captain was intended as an exact deternpina- 
ner originally employed by Hertz. _ >. ~, tion of radio’s speed. Nor did the engi heers 

The research as a whole is another impor- who made these two determinations SO re rd . 
tant step toward the control and practical util- - them., Accordingly, the only contribution {that 
ization of the very high-frequency waves, cor- Captain See has made to the matter is to om- 
responding to wavelengths of less than 10 | Pute the average of two figures, neither of 


: 


* 


meters. ' which pretended to. be exact. 3 
eS e EE E ees ' -The speed of radio waves has never 4 
* See “An Electron Pencil for. Studying Radio 


Circuits,” by Paul Findley, Porurar Rapto, vol. 
pages 328-334 (April, 1924). 


determined with any great exactness. - 
are strong theoretical reasons for believing? 
“On the Registration of Electromagnetic Oscil- + 


that it is very close to the speed of ligħt, if 
lations of Great Frequency,” by A. Dufour. Comptes es <i. è 
Rendus de la Atodemtés doe Sciences (Paris), vol. 178, uot exactly the Same. And what experimental 
pages 1478-1480 (April 28, 1924). evidence there is, is in accord with this view. 
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Tus department is conducted by PopuLtaR RaDio LABORATORY for the purpose of keeping the 

radio experimenter and the broadcast listener informed concerning the newest inventions and the 

approved developments in radio equipment. Only such apparatus as has been tested agd. 
endorsed by the Laboratory ts woted in these columns. | 


TUNING INDUCTANCE UNITS Oscillator coil; Sypher Mfg Co. 

Cia Pera REIA Eacent PE e c Tuning coil; Sypher Mfg. Co. 
usiformer; Pathé onograph an adio Corp. z 

` Pearico vartocoupler; Pearl Radio Corp. VARIABLE CONDENSERS 

Pearlco variometer; Pearl Radio Corp. Variable condenser; Pacent Electric Co. 

Tuning unit; Pfanstiehl Radio Service Co. Balcon; Pacent Electric Co. 

Variometer; Pfanstiehl Radio Service Co. s Variable vernier condenser; Pearl Radio Corp. 

Inductance for Reinartz Circuit; Pfanstiehl Radio Crofoot variable condenser; Premier Electric Co. 
Service Co. | 3 N Rico condenser; Radio Industries Corp. 

Pink-A-Tone oscillator coupler; Pinkerton Radio R.P.C. variable condenser; Radio Products Co. 
Corp. : Microdenser; Radio as 

Variometer; Pioneer Radio Corp. . Straightline condenser; Radio Stores Corp. 

Variocoupler; Pioneer Radio Corp. | Variable condenser; Rathbun Mfg. CoA 

Precision Cockaday coils; Precision Coil Co., Inc. Micro air condenser; Reliable Parts Mfg. Co. 

R. P.C. variometer; Radio Products Co. Neutralizing condenser; Reliable Parts Mfg. Co. 

R. P.C. variocoupler; Radio Products Co. Microdenser; Sterling Mfg. Co. 

P a er oscilo- conne; ance OT O Silver low-loss condenser; Silver-Marshall, Ine. 
eceptra ter coupler; Radio Receptor Co. 

Cockaday coils; Radio Surplus Stores. RHEOSTATS 

Variometer; Raven Radio, Inc. Rheostat; Pacent Electric Co. 

Variocoupler; Raven Radio, Ine. i Vernier rheostat; Precise Mfg. Corp. 

RBC-K. Filter, oscillator-coupler and _ trans- Microstat; Premier Electric Co. 
former; Rieger-Bailey Co. of America, Inc. Duostat; Premier Electric Co. 

Variometer; Ritter Radio Corp. Amperite; Radiall Company. 

Ray coils; R. C. Schoonhoven. Rheostat; Raven Radio, Inc. 


Variocoupler; Shamrock Mfg. Co. 
Shepco all-wave coupler; Shepard-Potter Co., Inc. TUBES 


Diamond-weave inductance coils; F. W. Sickles O-T silvertone tubes; O and T Electric Corp, 
Co. ; Atlas tube; R-S-K Company. . 
Variometer; F. W. Sickles Co. ` Radiotron tubes; Radio Corporation of America. 
Variocoupler; F. W. Sickles Co. __ Vacuum tube; Ravac Company, Inc. 
Pat see a E cl Nie Sickie Co. Vacuum tube; Schickerling Products Mtg. Co. 
nockout cou; E. . wickies Co. . 
Siver oscillator coupled; Silver-Marshall, Inc. SOCKETS AND ADAPTERS k 
Vario-Coupler; Simplex Radio Co. Sockets and adapters; Pacent Electric Co. 
DX tuner; Se et Radio. Co. Bakelite socket; Pioneer Radio Cory: 
Kelcoil; Syco adio Products Corp. Silver 5-gang No. 199 socket ; Silver-Marshall, Inc. 


A NOVEL VERNIER 


Name of instrument: Mechanical vernier. | 
Description: A neat attachment that cam be 
fastened against the regular knob of a 
condenser ,or varfometer. It contaims a 
small knob which, when turned, rotates 
a rubber rimmed wheel which in turn 
engages with the outer periphery Of the 
dial and produces a slow vernier rota- 
tion of the instrument to be controlled. 
Usage: As a fine adjustment and rotation con- 
trol for a tuning instrument. à 
Outstanding features: Can be attached direct- 
ly to the panel of a set without alter- 
ing the instrument it controls. boo. 
Maker: Radio Units, Inc. 
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Name_of instrument: 
Deseri ption: 
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WHAT'S 


SELF-SUPPORTING COILS 
Three-circuit coupler. 
An inductive coupling device con- 
sisting of three form-wound coils of the 
proper value of inductance for the 
broadcasting wavelength range. The 
coils are prevented from spreading by 
a paper tape binder with a cohesive 
binder. The wiring is not filled. 


‘Usage: As an inductive tuning device in a 


regenerative circuit. 

‘Outstanding features: Self-supporting coils 
constructed without a shellac or varnish 
filler to hold the wires in position. 


Maker: Eastern Coil Co. 


SWITCHES. 


Saturn battery switch; Saturn Mfg. and Sales 
Co., Inc. 


RECEIV ING SETS 


Portable receiver; Operadio Corp. 

Low wave recetving set; Ott Radio, Ine. 

Receivers; Ozarka, Inc. 

“Minute Man” receiver; Pathé Phonograph and 
Radio Corp. 

“Penn C” selectedyne 
Wireless Mfg. Co. 

*Ultradyne” receiver; Phenix Radio Corp. 

S-P-2 receiver; Pittsburgh Radio Supply House. 
“‘Ace”’ receiver; Precision Equipment Co. 

“Radiola” receivers; Radio Corporation of Amer- 
ica. 

R-212 receiver; 


receiver; 


Radio Service Laboratories. 

Echophone receivers; The Radio Shop. 

Tone-A-Dyne receiver; Resas, Inc. 

Crystal receiver; Ritter Radio Corp. 

Receivers; Service Radio Co. 

Thermiodyne receiver; Shepard-Potter Co., Inc. 

Shepco All-Purpose receiver; Shepard-Potter Co., 
ne 

Receiver; Silverset Radio Co. 

Giblin Radiocar receiver; Standard Radio and 
Electric Co. 

Z7-tube Superheterodyne receiver; 
tric Specialty Co., Inc. 


Stanwood Elec- 


“"PHONOGRAPH ATTACHMENTS 


Phonograph attachment; Perfectone Radio Corp. 
Rico loudspeaker unit; Radio Industries Corp. 
Thorola EaCpCE h attachment; Reichmann Co. 
Victophone; J j os. Rhamstine. 

Need anean SS 5 TH. Rhamstine. 


Royalfone unit; Royal Electrical Laboratories. 


Pennsylvania + 
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Self-supporting 


RADIO CABINETS 


Campbell radio cabinets; Péridns: Cam mpbell Co. 
Radio desk; Peters Electric Cabinet 
Radio desk; Robbins Woodworking Co. 

Radio tables; Salisbury Bros. Furhiture Co. 
Radio cabinets and furniture; Southern: Toy Co, 
Glass cabinets; Steffen Glass Cabinet ‘Co. 


windings; no shellac. 


POWER AMPLIFIERS 


Radiola balanced amplifier (push-pull); 


Radio 
Corp. of America. i 


POTENTIOMETERS 


Potentiometer; Pacent Electric Co. 
Potentiometer. Premier Electric Co: 


RADIO-FREQUENCY TRANSFORMERS 


Ultraformer; Phenix Radio Corp. 

Pink-A-Tone Transformer}. Pinkerton Radio Corp. 
Super-multiformer; Precise Mfg. Co. 

R. E. transformer; Rubicon Co. 

Silver R. F. transformer unit; Silver Marshall, 


Inc. 
Giblin R. F. transformer; Standard Radio and 
Electric Co. 
M giched o superheterodyne transformers: 
o. 


aie Sypher 
Ulradyne transformer; Sypber Mfg. Co. 
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Novel bearing and cut-away rotor plates. 


A WELL-MADE VARIABLE CONDENSER 


Name of instrument: Variable condenser. 

Description: The plates of the rotor are cut 
away to give a straight wavelength curve 
when shunted across a tuning coil. The 
frame is of cast aluminum and finished 
off neatly. Clear bakelite is: used for 
insulation and it is placed so that dielec- 
tric losses are reduced to neglible quanti- 
ties. The bearings are of novel construc- 
tion and should eliminate any end play 
of the shaft. - 

Usage: In any radio-frequency circuit for 
tuning. 
Outstanding features 
line evcleneth curve. 
tion. Well insulated. 


Straight- 
construc: 


Low losses. 
Rigid 


Maker: Bremer-Tully Mfg. Co. 
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Single-piece, spring connectors and lugs. 


LOOPS 


Loop; Pacent Electric Co. 

Curtantenna: Pathé Phonograph and Radio Corp. 

Loop; Pollard Bros. Mfg. Co. 

Collapsible loop aerial; Radio Association of 
America. 

Duo-Spiral folding loop; Radio Units, Inc. *.. 

Loop aerial; Ritter Radio Corp. a 

Silver collapsible center-tapped 
Marshall. Ine. 

vay to the air’ cage antenna; Stafford Radio 

0. . EAS 


loop; Silver- 


HEADPHONES z 
Everytone headséts; Pacent Electric Co. 
Headphones; Perféctone_Radio Corp: 
“Special” hend phones Randolph Radio Corp. 
Royalfone headset; Royal Electrical Laboratories. 
Deveau Gold Seal headset; Stanley and Patter- 
son. 


PHONE PLUGS ; 
Plugs; Pacent Electric Co. l 
-Poly plug; Polymet Mig. Corp. 
- Automatic plug; Saturn Mfg. and Sales Co., Inc. 
PANELS 
Panels; Panelyte Board Co. 
Insuline radio panels; Radio Panel and Parts 


Corp. Pas See are 
Bakelite-Duresto; Spaulding Fibre Co., Ine. 


A NEW SOCKET 
Name of instrument: Vacuum-tube socket. 


Description: A -socket for standard tubes 

which contains connection springs which 

grip the tube prongs and eliminate the 

necessity of turning the tube when put- 

ting it into the socket. The soldering 

terminal is one piece with the connection 

spring. 

Usage: For mounting standard makes of va- 
cuum tubes. | 

Outstanding features: Good contact. 
sibility of. loose connection. 
pearance. 

Maker: Cutler Hammer Manufacturing Co. 


No pos- 
Neat ap- 


MISCELLANEOUS ACCESSORIES 


Radio wall map; Ozarka, Inc. 

Radio tool set; Perry-Fay Co. 

Metalectric soldering iron; Post Electric Co. 
Radio frames; Quinby Radio Frame Corp. 
“Run-a-Radto’; Radio Appliance Co., Inc. 
Amateur radio call Book: Radio Directory and 


u e O. £ 
“Radeco” safety fuses; Radio Equipment Co. | 
Anchor lightning arrester; Radio Receptor Co. 
Tiny-Turn vernier control; Radio Units, Inc. 
Rajah snap terminals; Rajah Auto Supply Co. 
Battery tester; Reliable Parts Mfg. Co. 
Filler and battery carrier; Reliable Parts Mfg. 


Oo. l 

Electric solder set; J. Thomas Rhamstine. 

Braided ribbon' antenna wire; Ross Antenna Co. 

Round antenna wire; Ross Antenna Co. i 

Loop wires, Litz wires awd'cotton covered wire; 
Ross Antenna Co. 


Safe-géard insulation; Safe-Guard Insulation Co. 


Lightning arrester; Simplex Radio Co. 
Terminal tags; Somerville Radio Stores. : 
Stranded braided antenna wire; Springheld Wire 
and Tinsel Co. : g 
rene! type and pocket type meters; Sterling Mtg. 


Oo . 

Filament meter; Sterling Mig. Co. 

Spintite wrenches; Stevens and Co. 

Speed-up tools; Stevens and Co. 
Panel cutter and bezel beader; Stevens and Co. 
Combined drill and countersink; Stevens and Co. 
Super-antenna; Super-Antenna Co. 


LOUDSPEAKERS ” 


Loudspeaker; Pathé Pionozroph and Radio Corp. 

Loudspeaker; Perfectone Radio Corp. ee 

‘Loudspeaker; Radio Corporation of America. 
Loudspeaker; Radiohmp Company. S 
American Bell loudspeaker; Randolph Radio Corp. 
Thorola loudspeaker; Reichmann Co. 

Thorophone loudspeaker; Reichmann Co, 
Royalfone loudspeaker; Royal Electrical Labora- 
_ tories, š 

Loudspeaker; Sheltone Co. 
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Removable locking element. 


A FILAMENT BATTERY LOCK-SW1TCH 
Name of instrument: “A”-battery switch. 
Description: A small battery switch which 1s 
to be fastened to a radio panel. It con- 
tains a removable plug element which 
may be hidden while the set is not being 
used. This prevents anyone but an 
authorized person from using the set. 
It should be especially applicable to a 
set used by a family with children. 

Usage: For turning on and off the battery that 
lights the filaments of vacuum tubes. 

Outstanding features: A battery switch that 

- locks in the “off” position. 
Maker: Watbert Manufacturing Corp. 
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_ A WELL-INSULATED JACK 
Name of’instrument: Bakelite jack. 


aaa! Gath A jack which is mounted upon a — 


akelite shell which serves as the insu- 
lation. The contact springs are strong 
and should serve as a positive connec- 
tion at all times. The connections are 
brought out to binding posts at the rear. 

Usage: In a receiving set for making connec- 
tion to the headphones or the loud- 
speaker. `. 

Outstanding: features: Insulated frame. Posi- 

i tive connections. When properly in- 
stalled they are dustproof. | 

Maker: Consolidated Instrument Co. of Amer- 
ica, Inc. . 


SETS IN KIT FORM 


Ultradyne kit; Phenix Radio Corp. 
Pink-A-Tone Superheterodyne it 
Radio Corp 
Superheterod’ 
De Luxe Neutrodyne kit; 


Pinkerton 


ne kit; Raven Radio, Inc. 
Harold M. Schwab, 


ne, 
Tuned radio reducney kits Shamrock Mfg. Co. 
Silver superheterodyne kit; Silver-Marshall, Inc. 
Uliradyne kit; Sypher Mfg. Co. : 


CRYSTAL DETECTORS 


Detector stand; Pacent Electric Co. . 
De-Tec-Tone crystal detector; Pyramid Products 


Co. 
Semt-fixed detector; R-U-F Products Co. ` 
Rough wonder crystal; R-U-F Products Co. 


Roll-o crystal; Roll-o Radio Corp 
Fired detector; Rusonite Products coip. ; 
Sensitive cartridge detector; Stafford Radio Co. 


Improved contacts. 


` AUDIO-FREQUENCY TRANSFORMERS 


Audioformers; Pacent Electric Co. 
Audio-frequency transformer; Precise Mfg. Corp. 
Push-pull transformer; Precise Mfg. Corp. 


i Sk audio-frequency transformers; Premier 
Electric Co. — ` 
Receptrad audio-frequency transformer; Radio 


Receptor Co. 
All-American audio-frequency transformer; Rau- 
land Mfg. Co. 
AMONTE transformer; Reliable Parts Mfg. 


O. 

Audio-fregquency transformer; J. Thomas Rham- 
stine. 

Duplex transformer (push-pull); Rubicon Co. 


Audio-frequency transformer; Rubicon Co, 
Giblin, audio-frequency transformer; Standard 
Radio and Electric Co. 


Audio-frequency transformer; Superior -Products 
Mig. Corp. 


A GOOD INTERMEDIATE-FREQUENCY 
TRANSFORMER 

Name of instrument: Radio-frequency ampli- 
fying transformer. . 

Description: A transformer designed for 
medium high wave radio frequency 
amplification. It works out very satis- 
factorily for the intermediate amplifier 
in a superheterodyne. The coils them- 
selves are contained in a neat bakelite 
cover and base, which also carry the 
terminals. These terminals are brought 
out to soldering lugs.  . 

Usage: In any high wave amplifier at a radio- 
frequency. The 
should be obtained. 

Outstanding features: Coils entirely enclosed. 
Equipped with soldering lugs. Good 
amplification constant. 

Maker: Sampson Electric Co. 


specified frequency. 


Equipped with soldering lugs. 


‘ 


This list of apparatus approved by the Poputar Rapio Lasoratory will 
> be continued as a part of the WHAT’S NEW IN RADIO APPARATUS .- 
department until all instruments, parts and complete sets have been in- 
cluded. The listing is alphabetical by manufacturer's name and the install- 
ment in this issue goes only to the end of letter S. 
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CONDUCTED BY S. GoRDON TAYLOR 


EVERY radio receiver requires. a careful bilancio of all of its parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of' the 
receiver. This department is. conducted for the special benefit of readers who have built the 
radio receivers described tn Poputar Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. - 


se 


How to Improve the Real “DX” Regenerative Receiver 


(This set was described in PopuLtarR Rapio 
for January, 1923, and further data on coils 
appeared in the December, 1923 number, pages 
516-517.) 


3 40 a 
30, 
2 T original receiver was designed to cover 

a lower wave band than now used for 
broadcasting. The maximum wavelength was 


limited to 500 meters or less. 
The additional data in the December num- 
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Ficure 1: This diagram shows 
how to connect the coil X for 


changing the wavelength of igh + 
regenerative set to meet higher 
K Q wave band conditions. K, O ahh Oke = KsO shlalale 


o 
W6V B7iv OM 


á 


Wak’ 


EZ 


“TROUBLE SHOOTING” 93 


ber showed how to rewind the coils to cover 
the higher wavelengths. To help those who 
do not wish to remove and rewind the coil the 
following suggestion is offered: On a 34-inch 
tube wind 40 turns of No. 18 DC copper wire 
tapped at the first, second, fifth, tenth, twentieth, 
thirtieth and last turns. Connect this coil in the 
antenna circuit, as shown in Figure 1. The 
coil itself need not be placed in the receiver 
jeabinet and in any case should be kept at right 
angles to the primary and the secondary coils 
| p that it will not be in inductive relation with 
em, 


`- How to Increase the Selectivity 


On the higher wavelengths interference is 
sometimes caused by high-powered stations lo- 
cated close to the receiver. Where such trou- 
ble is experienced it may be remedied by re- 
moving a few turns from the end of the pri- 
mary winding (the end next to the secondary 
winding). If necessary, all but five turns may 
he removed from this primary winding. This 
increases the distance between primary and 
secondary and therefore provides looser coup- 
ling. To prevent a loss in volume due to this 
lesser coupling the tuned loading coil described 


in the foregoing can be used to advantage. 


Greater Volume without Distortion 


WHILE the “B” battery voltage specified for 
the amplifier of this receiver was 90-135, the 
higher voltages cannot usually be used to give 
greater volume without losing some of the fine 
tonal qualities of the receiver. However, the 
use of a “C” battery connected in the grid re- 
turn of the last two tubes, as shown in the 
diagram in Figure 1, will eliminate this trou- 
ble. The exact voltage for the “C” battery can 
best be determined by experiment. Usually, a 
4'%-volt battery is sufficient for “B” battery 
voltages between 90 and 112%. Over 135 
volts should not be applied to the plates of 
UV-201l-a tubes. Where a voltage as high as 
this is used, about 9 volts of “C” battery will 
probably be necessary. 

When dry-cell tubes are used a “C” battery 
can be used to advantage even if the plate 
voltage is only 90 volts. A “C” battery is quite 
essential with voltages over this figure. It is 
not worth while to use higher than 90 volts on 
the plates of dry-cell tubes as the increase in 
volume is by no means proportionate to the 
increase in voltage. 


Tuning the Four-circuit Receiver 


Wuite the tuning of the Four-circuit 
Receiver is so simple that detailed explanation 
seems unnecessary, there have been a number 
of inquiries for additional data. The follow- 
ing is therefore published. 

For the first step turn the knob of the 
Gridenser, which is connected across the pri- 
mary of the first audio transformer, in an anti- 
clockwise direction as far as it will go. Then 
adjust the Bradely-leak so that the plunger 
barely makes contact with the internal ele- 
ments. Slight pressure is felt at this point as 


the knob is turned, or, if the tubes are turned 
on, there will be a rattling sound when the 
plunger comes in contact with the disks inside. 
The proper setting is usually about a quarter 
turn, clockwise, from this point. 

Setting the two instruments in this manner 
will give maximum regeneration and selectiv- 
ity. If there is too much regeneration at 
these settings, either or both of the knobs may 
be turned a little further in a clockwise direc- 
tion, but only after making sure that the over- 
regeneration is not due to wrong adjustment 
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circuit. 

With the two instruments adjusted as de- 
scribed, turn up the detector rheostat until the 
detector filament is. quite bright. At a certain 
point, usually about three-quarters of the way 
around on the rheostat, there will be a rush- 
ing sound in the phones or loudspeaker. The 
filament rheostat is properly adjusted just be- 
fore this sound occurs. 

In the beginning the potentiometer should 
be set with the sliding contact near the center 
of the winding, but should be readjusted when 
a station is tuned in. The proper setting is 
determined by the incoming signal sounds. 
Where the signals have the greatest volume 
without being “mushy” or distorted the poten- 
tiometer is property set. 

With the inductance switch set on the fifth 
point from the left you are prepared to tune 
in stations. Specific suggestions for settings of 
this switch cannot well be given as this de- 
pends on the particular antenna in use in each 
individual case. With a large antenna the first 
three or four switch points from the left will 
be used mostly, while with a shorter antenna 
there will be little use of points one, two and 
three. An average antenna of 150 feet in 
len will usually require the use of points 
4, 5 and 6 almost exclusively; a comparatively 
small antenna, points 5, 6 and 7; a longer 
antenna, points 1 to 5. In any case the lower 
points of those required by any particular 
antenna will bring in the low-wave broad- 
casters, while the points to the right are best 
for the higher-wave stations. 


of the rheostat-or potentiometer in the detector 


Rotate the Dials Together 


With the switch set on point 5 for a starter, 
turn the two dials slowly until a station is 
heard, It is understood that in tuning both 
dials should be rotated together. This 1s not 
absolutely essential. In fact the first dial from 
the left may be set at one position; say 50, 
‘and left there for all stations. However, the 
circuit is so balanced that best results are 
obtained by turning the dials together. 

Then, with the vernier knob of the second 
condenser from the left, which tunes the sec- 
ondary circuit, tune the station in as loud as 
possible. Try other switchpoints too, until the 
one is found for the station you want. Next 
readjust the filament rheostat and poten- 
tiometer to determine best point. 

The fact that this receiver does not squeal 
when tuning in a station, if the receiver is 
properly adjusted, is often confusing to oper- 
ators who are used to tuning single-circuit re- 
ceivers or most other forms of regenerative 
receivers: or receivers which make use of 
radio frequency amplification other than the 
neutrodyne. If the receiver has a tendency to 
squeal it is due either to wrong setting of the 
leak or Gridenser, too high detector filament 
current (rheostat adjustment), or by having 


- cause has not yet been ascertained. 
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the inductance switch set on too low a point. 


There is no need for iurther instruction 
regarding the adjustment oi the amplifier. In 
the new resistance-coupled amplifier, the only 
adjustments are the Bradley-ohms and these 
should be screwed up to the point of maximum 
volume and clearest tone. Their setting is by 
no means critical. In the 5 tube Four-circuit 


Receiver described in the January, 1924, issue, 


which made use of push-pull amplification, the 
amplifier tube rheostats must be adjusted, of 
course. They should be set at the lowest poist 
which will give the required volume and clarity. 
Also the switch lever controlling the resistances 
should be adjusted according to the volume 
desired. 


Adjustment for Unusual Selectivity 


In cases where the new resistance-coupled 
Four-circuit Receiver is operated extremely - 
close to a broadcasting station it may be found 
that greater selectivity is desired. This can be 
obtained by moving the single-turn coil of bus- 
wire (coil A) further to the left. This coil 
serves to provide the coupling between the an- 
tenna and secondary circuits. By moving it to 
the left it is spaced further trom the secondary 
coil (coil B) thus providing looser coupling 
and greater selectivity. It may be found that 
this move results in slightly reduced volume 
but where one is so unfortunate as to be lo- 
cated close to powerful broadcasting stations 
this is a sacrifice that is worth while, especially 
as this receiver has volume to spare. 

While the connections at the ends of the 
coil windings may be tight after making, later 
the heat of the soldering iron used near the 
coil may cause them to loosen up thus result- 
ing in loose contacts; or perhaps allowing sol- 
dering flux to get in between the ends of the 
windings, the binding post and the soldering 
lug. This may result in limited wavelength 
range of the receiver, poor selectivity, or gen- 
eral inefficiency. Several cases have appeared 
lately where such troubles were directly traced 
to this cause. 


Limited Wavelength Range 


Occasionally we receive a report that a four- 
circuit receiver will not bring in distant stations 
operating on the higher wavelengths. The 
It has not 
been true of any of the receivers tested in the 
PorpuLtar Rapio laboratory, except those with 
loose coil connections. However, the difficulty 
can be remedied by connecting a small fixed 
condenser from the antenna to the ground bind- 
ing posts. The size of this condenser will 
vary in different cases but it is usually be- 
tween .0001 and .0005 mfd. Where this prac- 
tice is resorted to the condenser should be dis- 
connected when not actually needed, or in other 
words, should be used only when tuning to 
the higher wavelengths. 


tion with a distortionless amplifier will be described in the “Trouble Shoot- 


q The hook-up and operation of a one-tube Four-circuit Tuner in combina- 


ing” Department in the next issue. 


CONDUCTED BY Davip Lay 


ITEMS. of general interest that you ought to know; 
every radio fan ought to 


bits of useful information that 
know. 


Concerts May Be Broadcast 
Without Royalty Fee 


AMATEURS benefit by a recent decision in the 
Federal courts which holds that the transmis- 
sion of music played from a copyrighted mu- 
sical score is not a violation of the-copyright 
law. When an authorized performer plays 
before a loudspeaker, Judge Knox, of the 
United States District Court holds that the 
musician is merely enlarging his audience. 
“The performance is one and the same whether 
the ‘listener in’ be at the elbow of the leader 
of the orchestra playing the selection, or at a 
distance of a thousand miles,” the judge ruled. 

k * & 


Radio Catches Viennese Speeders 


To overcome the speed mania of Viennese 
motorists, the Vienna police department has 
installed transmitting and receiving sets in po- 
lice automobiles. With these few speedy 
police cars, it has proved easy to trap motorists 
even when they escape to the outskirts of the 


city. 
* * ® 


21 Stations in One 


Tue German giant radio station at Koenigs- 
wusterhausen has become 21 stations in one. 
Recently a 50 K.W. Poulsen arc transmitter 
was installed there which now provides -this 
station with 21 independent transmission units. 
What success has been attained with several of 
them operating at one time on different wave- 
lengths, of course, has not been made public. 

* * * 


Defies the “Censor” for 
Her Candidate 


Ax attempt to use station WNYC. the 
municipal broadcasting station in New York, 
for political propaganda succeeded when a 
young woman singer ended her concert with 
“three little words.” As is the custom for 
many broadcasters, the young woman con- 
cluded her concert with “Now good night and 


don’t forget to——” but instead of inviting her 
audience to listen for her next concert, she 
said “vote for Davis.” Almost needless to add 
she has been stricken from the list of enter- 


tainers at the station. 
x ë * x 


American Captures DX Prize 


Tue world’s record for amateur radio long 
distance two-way communication was captured 
from a South American operator when W..B. 
Magner of San Pedro, Calif., made contact 


-with Frank D. Bell of Waihemo, New Zealand, 


a total distance of 6,900 air miles. The pre- 
vious world’s record established by Carlos 
Braggio of Bernal, Argentina, was 6,400 miles. 
Mr. Magner wins the Australian boomerang 
offered to the first radio amateur of North 
America to establish communication with Aus- 
tralasia. K. L. Riedman of Long Beach, N. Y., 
operating station 6CGW, wins a pair of green 
suspenders as a consolation prize. Mr. Ried- 
man exchanged messages with the New 
Zealand operator about half an hour after Mr. 


‘Magner made the contact that broke the rec- 
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ord. All communication was accomplished be- 
tween 12.20 and 2.20 A.M. 
* x * 


The Government Amateur List 


Is Published 


Fans who want to know who the new and 
the old amateurs are may obtain the new 
amateur list issued by the Department of Com- 
merce by sending 25 cents in currency to the 
Superintendent of Documents, Government 
Printing Office, Washington, D. C. 

* * > 


The Radio Industry Grows Up 


RECENT reports of the Department of Com- 
merce show that the infant industry of manu- 
facturing radio apparatus has grown into a 
$48,000,000 baby. These figures for the year 
1923 show that $500,000 was spent for head- 
phones, $5,000,000 for loudspeakers, $12,000,000 
for tube receiving sets and $500,000 for crystal 
sets. 
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2,900 Tons of Copper Used in 
Radio 


THe Copper and Brass Research Associa- 
tion has made a study of the amount of copper 


absorbed, so far, in the making of radio sets. 


and radio apparatus. They estimate the total 
as about 5,000,000 pounds. It is expected that 
an amount of copper equal to this will be used 
each year for the next five years at least, pos- 
sibly longer. ` The probable total number of 
radio sets in the country when radio reaches 
its maximum is estimated as. 15,000,000, which 
seems likely to be too low an estimate rather 
than an excessive one. eS 
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Edwin levice 


NOVEL RADIO INSTALLATION ON 


LIFEBOATS 
In order to enable the survivors of shipwrecks 
to establish communication with rescuers, 


ocean liners are now equipping lifeboats with 
transmitting sets. This picture was made on 
the AQUITANIA. 
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Mercury-arc Tube Used as 
-~ Amplifier 


A NEW type of amplifier for radio use has 
been reported to the French Academy of 
Science in Paris. It consists of a vacuum 
tube in which there is maintained a mercury 
arc like that of the familiar mercury-are 
rectifier for alternating current. Around a 
part of this arc there is a metal sheath that is 
connected to the signal to be amplified. This 
sheath serves as the control electrode, analo- 
gous to the grid of an ordinary tube. Altera- 
tions of the electric charge on this sheath- 


`~ electrode affect the current passing in the 


mercury arc. It is said that an amplification 
of more than a-billion times can be obtained 
by this’ tube, but the apparatus has not yet 
been. applied to telephony and it is not certain 
that it canbe. ~ i jii 

i R x. k. * 


‘Convicts Use Radio to 
| Smuggle Dope Å 


Rapio receiving sets have been- banished 


from the Eastern State Penitentiary in Penn- 
_sylvania, as it. was found that the convicts 


were utilizing them to receive dot-and-dash 
messages that told how narcotics were to be 
smuggled into the prison. A visitor who knew 
the radio code was asked by one of the con- 
victs to adjust his set;. when he had the appa- 
ratus working, he was surprised to hear a mes- 
sage stating that a rubber ball filled with dope 
would be tossed over the wall that day. The 
guards were notified—and the order that abol- 
ished radio sets followed when the ball that 
came over the wall that afternoon was found 


to contain dope. : 


Do Radio Waves Affect 
Pigeons’ Flight? 


A SPANISH experimenter, the chief of the 
radio station at Paterna, reports some curious 
observations he has made of the apparent effect 
of radio on the sense of direction of carrier 
pigeons. During a transmission, he released sev- 
eral of his pigeons and they rose and circled 
over the station. Each time that they passed 
directly over the antenna they were observed 
to falter in their flight. As soon as they had 
passed over the antenna, they resumed their 
steady flight to the pigeon house. This mani- 
festation took place, states the experimenter, 
no matter what wavelength was used, but when 
the radiation was under one hundred watts the 
effect on the pigeons was scarcely noticeable. 

x * > 


Murderer Trapped by Radio 


A MAN in Liverpool, England, murdered his 
mother-in-law and then succeeded in putting to 
sea aboard an oil-tanker.' A. radio message to 
the ship caused the captain to arrest'the man, 
who was turned over to the. police immediately 
upon landing. 


-- Ye 


Fe TTR 


vt ES wr- 


WN fT V. 


sso. ree, e- ie 


p: 


BROADCASTS 97 


Gilliams 


SPORT NEWS BY RADIO 


In Berlin, radio receivers have become a part of the equipment of every well- 
appointed club; in the afternoon the members gather to hear the latest racing 
results and other sport items, and in the evening to hear other entertainment. 


Scientists Hear That Radio Will 
Find Mines 


Taar radio methods will come into greater 
use in prospecting for unknown beds of min- 
erals was the prediction made to the British 
Association for the Advancement of Science 
by Professor Sherwin F. Kelly of the Univer- 
sity of Toronto. After reviewing the numer- 
ous electrical methods that have been em- 
ploved, more or less successfully, in geological 
work, Professor Kelly described in detail the 
processes in which an audio-frequeicy current 
is introduced into the outcrop of a mineral- 
bearing vein or rock formation, the mineral 
body being then traced underground by means 
of the strength of the audio-frequency field on 
the surface of the ground. The current tends 
to follow the more highly conducting layers 
of rock. 

* * * 
Texas Prison Farms to Have 


Radio Sets 


Coxvrcrs at various prison farms in Texas 
shortly will be given a radio treat if plans 
under advisement by welfare and prison-re- 
form workers are carried out. Radio sets will 
te installed at each of the prison farms and 
nightly concerts will be furnished to the con- 
victs. A public subscription is being taken up 
and funds raised in this manner will be used 


‘not in good physical condition. 


a 


to install the equipment. There are a dozen 
or more prison farms in eastern Texas and the 
several hundred convicts spend their nights in 
so-called “bunk houses,” where the radio sets 
will be installed. 

2K * * 


A Beetle’s Love Song 
Is Broadcast 


A FEATURE on the program sent out by a 
London broadcasting station recently was the 
“love song” that a beetle makes when he is 
singing to his mate. At the appropriate mo- 
ment in a lecture on natural history the beetle 
was permitted to broadcast through a special 
microphone. Just what stimulus was applied 
to the beetle to make him perform at the right 
moment is not stated in the report. 

* * * 


Prizes for Efficiency to Radiomen 


RADIOMEN in the Argentine navy are stimu- 
lated by the award of prizes to operators who 
qualify in copying code messages of fifty 
words at the rate of 22, 24 and 26 words a 
minute. These prizes, however, are withheld 
for bad conduct and also if the contestant is 
Athletic train- 
ing is required in all radio stations both afloat 
and ashore wherever there is more than one 
operator. 
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Help Check Up: Mars! 


How many.-fans heard “spooky” noises be- 
tween July 24 and September 24? i 
An attempt is being made to get data about 


Mars that was.begun. more than 2,000 years ago. 


when Aristotle made his first observations of 
the “ruddy” planet. The Chairman of the 
Mars Check-up Committee at 280 Madison 
Avenue, “New. York, is receiving information 
from amateurs who kept audibility records be- 
tween. the dates referred to. oe att 

The Aerial League of America that initi- 
ated this plan believes that information from 
“hams” may aid in determining the causes of 
the electromagnetic phenomena that was reg- 
istered when Mars was close to the earth 
recently. 

* * * 


Accident Victims Identified 
by Radio 


Two persons killed in an automobile acci- 
dent in Texas were identified through the 
medium of station WFAA at Dallas. The 
police authorities enlisted the aid of the sta- 
tion which broadcast information about the 
victims. A casual remark of an amateur to 
an acquaintance about such a use of a broad- 
casting station led to an identification of the 
two persons killed. 


t £ WSEAS 


Radio Helps Turn Off the Gas 


A woman of Cleveland went for a moon- 
light ride on a Lake Erie steamer recently and 
just after the boat pulled out-from the: dock 
she remembered that she had left the gas burn- 
ing under the hot water tank in-the cellar. She 
sent a radiogram to the Cleveland Fire Depart- 
ment and ten minutes: later two firémen* went 
to the Chandler -home and turned -off thé -gas. 

re eee a 


Broadcasting Begins in Portugal 


PoRTUGAL is now on the broadcasting map 
of Europe through the enterprise of one of her 
amateurs, Senior E. Mussche of Lisbon. With 
the permission of the aero service of the army, 
Senior Mussche has set up a four-tube trans- 
mitting set which can be heard about 125 miles 
away. He expects to increase his power to at- 


tain a range of 300 miles. 
* * & 


Shenandoah’s Radio Compass 
Proves Useful 


During the recent flight of the naval air 
cruiser Shenandoah, the first use of radio. com- 
pass bearings by an airship was made. While 
near New York, the airship encountered heavy 
fog, and asked the New York harbor radio 
compass stations for her bearings. These bear- 
ings proved sufficiently accurate. 
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BRINGING THE EAGLE’S SCREAM INTO THE HOME 


The British station 2LO recently broadcast the language of the wild residents of the 
London ZoGlogical Gardens; this picture shows how the notes of birds in an aviary 
were picked up for transmission with a portable microphone. 
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CONDUCTED BY KENDALL BANNING 


Wuar little kink have You discovered for increasing the efficiency of your set? What 

“helpful bits of radio information have you picked up that will be of use to the other fellow? 

PopuLaR Rapio will pay one cent a word for items for this department, and a monthly 

prize of $10.00 in addition for the best contribution. Send your items to Listening In 
Editor, PopuLtar RADIO, 627 West 43rd Street, New York City. 


Transmits Seven Hundred Miles reader located in Fayetteville, New York, 
with Amplifier Tube setids along the actual, physical evidence 
EERS With. traning wetay OPPE a atory SHAE 15 certuni y Trene 
located in less favorable territory ish enough to suit anybody. The piece 


for radio will read with envy this letter Of Wire mentioned in his letter is now 
ae y resting on the Editor’s desk, and the 
from an amateur in Rockford, Iowa. 


3 TY : : hnical staff s that i Š 
Think of transmitting 700 miles with technical staff states that it knows of no 


an ordinary amplifier tube and 16 volts mecnameal negro that PAL > pia 
én\the plate! It would be unbelievable strande@ antenna wire “exactly-in half 
if eee had never been anything of the Bot USORMae tHe Peed ar ys patterned aia 

surface that appeared on the sample. 


a hee K, — bea NE One side of the stranded wire appears 
ie E RET. as if it had been subjected to pressure 
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Last March I built a transmitting set, ac- under a stamping machine, so perfect is 


cording to the instructions given in Mr. Cock- the design Nature has executed. He 
aday’s article, ‘How to Build an Amateur Te 

Transmitter.’ I did not follow his instruc- Wee's , : 

tions very closely, however, for I only built “I note in the What Readers Ask depart- 
a one-tube outfit. I wound my coil with bell ment of Porputar RADIO for July that only 
wire, using no taps of any kind, and I used a three instances are known in which lightning 
low! frequency call buzzer, such as those used has struck an antenna. I have had an antenna 
in school ringing systems. I used a wall board up most of the time since 1912, but I have 
pan l, no radiation meter and no shellac. or just had my first experience with lightning. 
varnish. Using one C-301 amplifier tube, and The flash struck it directly on the lead-in. The 
16 yolts of “B” battery, I was reported loud antenna was of the L type and was fastened 
by 9DJR, seven hundred miles away. In clos- to a tree by means of No. 12 galvanized wire 
ngj I wish to thank Mr. Cockaday, and those with two six-inch insulators. The lead-in it- 
wha helped, for the work that they have done self consisted of two seven-strand wires with 
to d us hams. an old-fashioned, 600-volt ground switch and 
l f A. T. MırcneLL (9DCK) a water-pipe ground. The charge leaked over 


the insulators enough to melt the galvanized 


i . ‘ wire. The antenna proper was not harmed but 
Les ightning Plays Queer Trick the lead-in was torn up into small pieces and 
~ with Radio Antenna strewn all over the ground. My set is induc- 
; tively coupled, but enough current got through 
S many tales have been told about somehow to burn out my detector tube. The 
the peculiar effects that lightning amplifier was not connected up at the time. 
3 a likel The piece of the lead-in which I enclose shows 
. can produce that new reports are likely it as it looked the whole length.” 
to be greeted with suspicion. But a A. L. Wine 
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Who Will Pay the Broad- 
casters’ Bills? 


HE old question “Who Will Pay 

for Broadcasting” is evidently des- 
tined to be a subject for argument until 
it is answered—and answered satisfac- 
torily. It seems to be agreed that the 
problem will have to be settled on a 
sound economic basis; that is why the 
following opinion from Hiram L. Jome 
of the Department of Economics of 


Denison University of Granville, Ohio, 


is of special interest. 


The writer has noted with much interest 
the article entitled Broadcasting on the “Pay 
as You Enter Plan’ appearing in the August 
number of Porutar Rapio. In this article 


AN 


F rederic W. Delano. 


POPULAR RADIO 


Gen. Squier proposes in brief that residents in 
apartment houses and guests in hotels should 
defray the cost of broadcasting. We are.all 
interested in some practicable way of meeting 
this problem; General.Squier is an authority 
in the field of technical wireless, and, there- 
fore, his scheme deserves careful considera- 
tion. 7 : 
But General Squier’s proposal seems to the 
writer to be weak in the following respects: 
I. It is not compulsory. He provides that 
the guests may pay or not as they see ‘fit. 
“There will be no compulsion.” | 
This would be no improvement over the 
present system. Listeners are now perfectly, at 
liberty to contribute to the broadcasting sta- 
tions if they wish. But, out of 150 broadcast- 
ing stations which the writer has, and is study- 
ing, only two report such contributions, [In 
one case public-spirited men have made dopa- 
tions. Several colleges report aid from gradu- 
ating classes. A considerable number of the 
broadcasting stations report a lack of interest 
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WHEN THE WORLD COMES TO ¥OUR DOOR 


The athletic young chap in the center is the famous Criqti, the French boxing 

champion who was recently scheduled to broadcast a talk from a station in Paris. 

But his trainers would not permit him to leave his quarters—so the broadcasting 
station considerately sent the microphone to him! 
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From a photograph made for POPULAR RADIO 
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THE POPULAR RADIO PORTABLE RECEIVER ON TOUR 
One of the features of this set (described in PoruLar Ranio for July, 1924) is its 


peculiar efficiency when in operation in motor cars. 


The ignition system of the car 


has practically no effect on it and the cushioned sockets make it immune to the jars 
and bumps that put less well designed and well built receivers out of commission. 


by their audiences, as manifested by the num- 
ber of applause cards and telephone messages 
received. Now, what guarantee have we that 
the audiences would exhibit a greater liberality 
and a sustained “cash down” altruism under 
the proposed plan? 

II. The suggestion is founded, in the 
writers opinion, on the wrong theoretical prin- 
ciple. Although ability to pay is the proper 
and predominant principle which should be 
followed in the determination of the amount 
of assessments, nevertheless, the theory of 
benefits received should be invoked in justify- 
ing any attempt at raising money, whether 
compulsory or voluntary. I do not believe it 
to be a sound principle to exact money from 
the rich and not from-the poor; but I do 
think that the wealthy should bear the greater 
Why should the 


residence houses (who may be poor and some- 
times rich) not pay his share? Why ask only 
dwellers in hotels and apartments (and not all 
these are wealthy: the-writer knows of apart- 
ment dwellers who are paying from one-half 
to three-fourths of their income for rent) to 
pay for the privilege of being a part of the 
vast unknown -and unseen audience that lis- 
tens in on the broadcast programs? 

IIT. Who gets the benefit from radio? Not 
only the hotel guest:- He has ample oppor- 
tunity to attend lectures and places of enter- 
tainment. He may not feel inclined to spend 
the evening in his room or apartment. He 
wants to get out-and see the town. Not only 
the resident in apartments. His place of 
abode is usually conveniently located. But 
also the much more numerous city and coun- 
try people often remotely and inconveniently 
located who occupy the great American Home, 

Let every one contribute, each according to 
his ability. 


Hiram L. JOME 
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Radio Sets That Earn Money 


HOSE of us who have come to 

regard radio merely as a source of 
entertainment sometimes disregard the 
essentially practical features of it—fea- 
tures, indeed, that can be converted into 
dollars and cents. Just what these prac- 
tical features mean to the farmer (as 
well as to the country merchant who 
deals in radio) is ‘pointed out in this 
communication from Roxbury, Ohio: 


Down in Athens County, Ohio, I recently 
found a dealer who successfully sells radio 
sets to farmers by showing them how to get 
something out of the air besides concerts. 

This dealer serves a community where radio 
sets were formerly looked upon as instruments 
of doubtful value. To change this opinion was 
not easy—but this dealer knew farmers. He 
knew they enjoyed music, lectures, and other 
material which was being broadcast; he also 
knew that before investing hard-earned cash, 
the farmer must be shown a method whereby 
he could profit in dollars and cents from his 
investment. So he began to teach his patrons 
the practical side. 

To accomplish this, he first staged a series 
of “radio parties.” But, soon finding that he 
was not reaching the right audience, he put a 
little advertisement in the county newspaper 
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| at a cost of $1.86, and worded his copy thusly: . 


YOU ARE INVITED 


` to Whitman’s store 
every night this week 
between the hours of 
eight and ten. 


AND ON SATURDAY NIGHT 


if you were not benefited 

by what you heard—cal! at 

the door, and receive 30 cents for 
every hour you spent there. 


“After the first evening,” the dealer stated, 
“I saw that I had taken a step in the right di- 
rection. A short time later, a farmer declared 
that a market tip had netted him $16.00 ona 
livestock deal. Another had widened his but- 
ter and egg market through the list of quota- 
tions, given out by my radio set, and several 
were getting good results from the lectures and 
farm hints which came in from the big stations, 
To each patron I explained how this infor- 
mation could be had at any time merely by 
installing a receiving set in his home and how 
it could be systematized to suit any farm re 
quirements. Before the month was gone I had 
made sales to thirty percent of my audience. 

My service plan didn’t stop there.” the 
dealer continued. “I taught my patrons how to 
use their sets in getting farm information. I 
furnished a list of stations that send out agri- 
cultural news and explained how they might 
keep charts of quotations, thereby having a 
marketing service equal to the large news- 
papers. ; 

—F. R. Cozzens 
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AN OLD-TIMER SELLS RADIO ON TRIAL ; 


A. H. Cain of Roodhouse, Illinois, installs radio receiving sets on trial in his neigh- 


bors homes and finds there is usually a check waiting on his next visit. 


Cain ts 


examining his remote controlled amateur spark transmitter. 
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CONDUCTED BY ALBERT G. CRAIG 


Watch Out for Poor Socket 
Contacts 


INTERMITTENT sizzling and crackling 
noises in a loudspeaker, which often 
sound like static, are frequently due to 
poor contact between the prongs on the 
bottom of the tube and the springs in the 
socket. A remedy for this condition is to 
remove the tube and clean the ends of the 
prongs with sandpaper or a very fine file. 
This trouble is more often found with 
one-ampere detector tubes than with the 
amplifier tubes that consume but one- 
quarter of an ampere mainly because the 
effect of a slight increase in the resist- 


ance of the circuit is more pronounced 


with a large flow of current. 


Gassing May Not Mean 
Full -Charge . 


THe only really reliable way to tell. 


when a storage battery is fully charged is 
to test the specific gravity with an instru- 
ment known as a hydrometer. It is true 


that a baitery gives off gas when it is | 


fully charged, but unless the charging 
rate is quite low, the gassing starts con- 
siderably before the battery has reached 
its full capacity. 


Keep the “B” Battery, Clean 
OrtreN “B” batteries are placed-in a 
corner without covering of any kind. 


Dust settles on them—and when the 
weather is damp the dust soaks up mois- 


ture and current leaks slowly across the 


damp dust from terminal to terminal. It 
is. desirable to keep batteries in a dust- 
proof place. If this is not possible, the: 
next best thing is to keep the tops of the 
batteries clean. a 


Electric Lines May Be 
Dangerous 


NEVER erect an antenna so that it 
crosses over or under a power line. 
Either the antenna may fall or the power 
line may fall and cause danger to the 
operator of the- set that is connected — 
to the antenna, 

- Keep the antenna as far away as 
possible from any other wires. The 
results will be better anyway. Power 
lines in. close proximity to an antenna 
cause.a shadowing effect or an absorp- 
tion effect and sometimes both. 


‘Corroded Antenna Wire 
Causes Weak Signals 


Ir your antenna has been up for a 
year or more” the chances are that the 
surface of the antenna wire has become 
corroded due to the-action of the weather. 
Radio frequency currents travel on the 
surface of the wire and often the weak- 
ening signals carried by them is due to 
this corrosion. This trouble is particu- 
larly prevalent in large cities where the 
atmosphere is contaminated with sulphur 
fumes and other chemicals from manu- 
facturing plants. 
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Enameled wire is excellent for an- 
tennas as the enamel protects the surface 
of the copper from the gases and other 
corrosive elements in the atmosphere. 


Low-loss Coils Should Be 
Placed Correctly 


THE object of winding coils in the 
basket or open form is to reduce the 
high-frequency losses. But all .the ad- 
vantages that may be gained by this kind 
of winding are nullified if the coil is 
placed in the receiver close to the plates 
of the condenser or other metal object. 
The losses in the coil under such condi- 
tions may be far greater than would 
occur in an ordinary coil that was prop- 
erly placed. 


Make the Antenna and Lead-in 
of One Piece 


Ir is often difficult to solder the end of 
the lead-in wire to the antenna; and a 
poor joint at this point means weak sig- 
nals. 
lead-in are first twisted together, the con- 
tact will undoubtedly be good, but expo- 
sure to the weather will soon corrode the 
joint. If you find it inconvenient to make 
a properly soldered joint at this point it 
is desirable to make the antenna and lead- 
in one ptece. 


The Receiver May Not 
Be to Blame 
Broan tuning is not always the fault 
of the receiving set. An antenna that is 
too long will cause almost any set te tune 


broadly, except the four-circuit 1:::er,: 


which works best with a long antenna. 
It is often possible to tune distant statious 
clearly when the locals are transmitting, 
by the use of a short antenna. A long 


antenna usually brings in local stations 
so broadly that distant stations cannot be 
heard. 
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When a new antenna wire and the 


Where High Resistance Is 
Unimportant 


Rapio fans often hesitate about run- 
ning a wire from their receiving set to'a 
loudspeaker in another part of a house, 
because they fear that the extra resist- 
ance of the wire cuts down the strength 
of the signals. Actually, however, thete 
is already so much resistance in the loud- 
speaker circuit that even several hundred 
ohms of added resistance will have little 
effect on reproduction. | 


Smooth Turning Dials Aid 
Close ‘Tuning 


NOTHING is more aggravating, when 
you are tuning in a distant station, than 


dials which stick and turn in jumps. This 
difficulty may be due to the construction 
of the condenser itself, but often the 
cause may be found in a shaft that is 
binding on the edge of the hole in the 
panel. If this is the trouble, it can be 
remedied by taking the condenser off the 
panel and filling out the hole slightly. 


When the “C” Battery Is 
Not Needed 


Ir your “B” battery voltage does not 
exceed 671% volts, the use of a “C” bat- 
tery does not add to the volume or clear- 
ness of the loudspeaker provided the 
filament connection of the secondary cir- 
cuit of your amplifying transformers is 
made to the proper point in the circuit. 
The rheostats should be in the negative 
leads to the tubes and the transformer 
connected between the negative pole of 
the “A” battery and the rheostat. 


Use the Best Quality of Solder 


Goop solder is made of equal parts of 
tin and lead. As lead is much cheaper 
than tin, there is solder on the market 
that contains very little tin. Poor qual- 
ity solder is difficult to work with. For 
instance, it will not flow readily nto 
joints. 


L . ` 
» month in this department. 


[s it any easier to send radio waves 
A between two stations in one direction 
than it is in the reverse direction? 


z; THERE is no evidence indicating any differ- 
- ence so far as the path through the ether is 
concerned. The ether is not believed to offer 
any resistance to the waves or to discriminate 
in any way between waves going in different 
directions 


i- What is the principle of the: electro- . 


static telephone receiver? 


| 
In the ordinary telephone receiver the forces 


that cause the diaphragm to vibrate are mag- ' 


| netic. They come from the magnets in the 
,: telephone, these magnets being affected by the 
“y currents that flow through the windings that 

> Surround the magnet poles. The electrostatic 

z telephone substitutes electrostatic forces for 

> these magnetic ones. The diaphragm is one 
- plate of a condenser. When the charge on this 

Condenser is increased (in correspondence with 
_¢lectric impulses that come in over the wires) 
“the two condenser plates attract each other. 
~= This bends the diaphragm inward. When the 
„charge is decreased again the diaphragm 
Springs back. This produces the vibration that 
- makes the sound. 


What is the piezo-electric effect? 


Tus is the name given by scientists to the 
\sroperty of some crystals by which they de- 
velop an electric charge if they are twisted or 
” queezed. “Piezo” means to press. The 
y amous “talking crystals” of Rochelle salt de- 
„ibed in PopuLar Ranio for September, 1922, 

~ ork on this principle. So does the pressure 


CONDUCTED BY RICHARD. LORD 


A limited number of questions of general scientific interest will be answered each 
Readers are invited to send in questions that have pu szled 
them—but the selection of questions for answer cannot be guraniela H nor can qies 
© lions outside the radio field be answered by mail. ras 


gauge used to measure the pressures in the 
explosion chambers of big guns. Although the 
piezo-electric effect has been known to scien- 
tists for over 40 years, no satisfactory theory 
for it has ever been formulated. > 


Where can I fnd. data about the differ- 
ent sizes of wire that are safe for dif- 
ferent amounts of electric current? 


Tume following table is that given in the Na- 
tional Electric Code for rubber-covered insu- 
lated wire. Bare wire will carry still more 
current than this without damage, although the 
wire may get hot. But if you stick to this 
table you will be safe under all ordinary con- 
ditions. 
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Wire smaller than number 18 should not be 
used where there is any possibility of its carry- 
ing more than a fraction of an ampere of, 
current. 


Why is a soldering flux or acid neces- 
sary when soldering two wires together? 


Tume flux or acid merely cleans off the two 
wires so that there is an absolutely clean sur- 
face for the solder to stick to. All metal 
wires, even if they seem tò be quite clean and 
bright, really are covered with a thin film of 
tarnish derived from the chemical action of 
the air. The flux removes this. 
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Is there such a thing as an inaudible 
sound? 


Yes. Ordinary sounds differ from each other 
in pitch, which means frequency. A shrill 
sound, like that made by a piccolo or a cricket 
has a very high frequency. A low, deep sound, 
like that of a fog horn, has a low frequency. 
Vibrations can be produced which have so high 
a frequency or so low a‘ frequency. that they 
cannot be heard at all by the human ear. See 
the article on wavelengths and kilocycles in 
Poputar Rano for November, 1923. 


The books say that you can cut a sheet 
of glass with shears if you hold it under 
= water, but I have. not been able to do tt. 

What is wrong? 


WE fear it is the books that are wrong, not 


you. We, too, have tried to follow this familiar 
direction many timės, always with disastrous 
results. The only way to cut glass successfully, 
so far as we know, is with a glass cutter or a 
diamond. 


What is the difference between an am- 


meter and a galvanometer? 


THERE really is no difference. Both of them 
measure current and while there are several 
different varieties of each they all work on 
the same set of scientific principles. Usually, 
the name galvanometer is applied only to in- 
struments that measure small currents and the 
name ammeter mainly to ones that measure 
relatively large currents, but this distinction is 
frequently disregarded. 


What is the kinetic theory of gases so 
much referred to in the theory of vacuum 
tubes? 


A GAS is supposed to be composed, really, of 
a vast number of separate particles, the mole- 
cules, which fill the space occupied by the gas. 
These particles are supposed to be flying about 
violently all the time like the bees in a flying 
«warm. They continually hit against each other 
and against the walls of a bulb or anything else 
that contains the gas. This hitting of the 
particles against the wall is what produces gas 
pressures. The laws that govern the behavior 
of a cloud of gas particles moving about among 
each other in this way have been worked out 
mathematically and these laws are what con- 
stitute the theory about which , you inquire, 
“Kinetic” means simply ‘ ‘moving.” The theory 
is really “the theory of moving gas particles.” 
It is useful in the theory of vacuum tubes be- 
cause all stich tubes, even the most_ perfectly 


evacuated ones, contain a few gas particles and 


these move about in accordance with the kinetic 
theory. 
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How can one tell the difference be- 
tween the primary and the secondary of 
a eae 


Tr the transformer is a “step-up” one, that 
is, one used for increasing the voltage, the pri- 
mary is the coil with the fewer turns of wire, 
the secondary has the more turns. For a step- 
down transformer this rule is reversed. Most 
transformers can be used,, of course, either 
way. If you put. current into the few- turn 
coil you get out a higher voltage from the 
other coil. If the current enters the many- 
turn coil you get a lower voltage from the 
few-turn one. 


- Do the: luminous paint compositions, - 
some of which have the word “radio” as 
an element of their: ‘names , operate by 
means of radio waves? 

No... The better: varieties of these paints con- 


‘tain a little radium, which is where the ‘ ‘radio” 
comes from in their names. 


Why are bakelite, hard rubber and such | 


materials better for radio panels than 
plain wood? 


THE main reason is that most kinds of | 
wood, unless they have been very carefully 
treated with: chemicals, will always take up a | 
little water from the air. This water makes | 
the wood to some extent a conductor of elec- | 
tricity and causes some Joss of the very feeble . 
high-frequency currents upon which the proper 
operation of the radio set depends. — 


How can I make hard rubber out of: 
ordinary soft rubber? 


You cannot, at least as a practical matter. 
The natural rubber, as it is obtained from the 
sap of the rubber tree, is a gummy, sticky sub- 
stance of no use whatsoever. The various kinds 
of commercial rubber are made from it by 
complicated processes which can be carried out, 
only by experts in a well-equipped factory. 
Two things are involved: the change of the 
internal physical structure of the rubber itself, 
and the addition to it of varying amounts of 
sulphur. This is what is called “vulcanization. 
Unless you are a rubber expert you had better 
buy the kind of rubber you want and not try 
to make it for yourself. 


What ts a cadmium cell? 


Tus is a special kind of electric battery, 
active element of which is a piece of metalli 
cadmium, which is one of the chemical ele 
ments and much resembles zinc in its genera 
properties. An electric battery made with i 
cadmium pole happens to have a very con 


_stant voltage and it is used, therefore, as { 


convenient standard of electromotive force fo 
laboratory measurements. 
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To THE EDITORS or POPULAR RADIO: 


-I must pass to you a wor 


cess in building up a first-ra 
a credit both to radio and to 


d of congratulation upon your suc- 


te radio journal. PopuLar RADIO és 


journalism. 


—Donatp McNicor, A. LER 
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How to Get on a 
= Radio Program 


So many requests have come to POPULAR RADIO from 
_ aspiring broadcast artists for advice about “getting on 
the ether” that a first-hand investigation was made. to, 


get the real, inside facts. 


Here they are 


By JAMES H. COLLINS 


* oe | i 


OW an you get on the radio 
program? | XE 
in the world, 


What are the restrictions—what is 


. taboo! ¢ 


| The simplest thing ` Are any tests or rehearsals necessary ? 
'  Brother—or Sister. All you need is Are performers paid by the station— 
“the goods.” And latch strings hang or must the performer pay to appear? 


tion—every one that I have been able 


out at practically every broadcasting sta- 


to investigate among the hundreds scat- 
tered over the United States. And it 
isn’t necessary to go to a great musical 
center like New York or Chicago if you 
happen to live in what theatrical people 
call “the sticks,” because there are op- 


Hundreds of inquiries like this come 


‘to the editor of Popuctar Rapro from 


musicians, singers, lecturers and other 
artists—including press agents, who are 


certainly artists in their line. 


“Write an article and answer them,” 
directed the editor. 
So I put on my hat and went out to 


portunities at your local station, and if call upon the folks who directed the 
vou make a place for yourself on the programs at the big stations in and 
program, your performance will travel around New York. 
far. Are vou an artist with “temperament,” 
How must you go about getting on sensitively shrinking from contact with 
the radio program—call at the station uncomprehending business men? Do 
personally or apply by letter? vou hesitate about offering your talent 
What sort of performers are the because vou think the programs are di- 
broadcasting directors looking for? rected by engineers and electricians ? 
x 109 
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Know then, right at the start, that you 
will deal with fellow artists, becausé 
most of the program directors are musi- 
cians, in many cases professionals. More 
than one regularly steps into his own 
program to fill gaps. There has been 
an influx of artists and their agents 
from the phonograph field, particularly, 
into radio. 

You can start things with a letter, or 
by calling upon a program director him- 
self. Many artists telephone—a good 
way, too. And the response will be not 
only cordial but in most cases you get 
the feeling that the director or his as- 
sistants have been expecting to hear 
from you and are sincerely anxious— 
even eager—to find out whether you have 
them there same “goods!” 

“What! I thought the broadcasting 
stations had waiting lists with hundreds 
of artists, and were turning thousands 
away!” you may say. 

Yep—that’s right. But they’re not 
turning away anybody with the goods! 

Many apply, but not so many qualify 
by demonstrating program ability. For 
radio gives opportunity to thousands of 
amateur performers and students who 
are not yet able to land paid engage- 
ments, and who may never be able to 
do so, and naturally many of them must 
study and practice further to make their 
place on the programs. But the demand 
for radio talent is so great that any- 
body with ability is certain to get a 
hearing. 

“What tests or rehearsals are re- 
quired of the artist?’ I asked directors 
in and around New York, and also fired 
a volley of questions at some of the 
distant stations. We will imagine that 
a composite program director is answer- 
ing for all of them, because, while the 
requirements differ at various stations, 
the same general trend is found in all. 

“We ask a few questions about the 
applicant’s artistic experience,” said this 
imaginary director, “and if it is satis- 
factory and the inquiry has been made 
by letter or telephone, he is invited to 
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come in for a hearing. 


He sings, plays 
or speaks into a live microphone under 
distance conditions, and the director not 
only determines tite quality of his per- 
formance, but finds out where to place 
him with relation to the microphone and 


the accompanist. Rehearsals before a 
dead microphone may follow, so the 
artist who has demonstrated program 
quality may grow accustomed to broad- 
casting conditions. If the applicant is. 
a speaker, most stations require the sub- 
mission of a typewritten copy of his talk 
beforehand, and read it in order to be 
certain that there are no objectionable 
features. If his talk is technical—say, 
something like popular science or eve 
day health hints that take a medi 
slant—it may be submitted to authori 
in that particular field, who pass upon its 
accuracy and the professional standing 
of the speaker. A well-known speak 
however, will usually be given his 6 
head, because upon that same head, 
the station, will fall any criticism-aro 
by his talk. 

“If a singer or an instrumentalist’ is 
well known, tests and rehearsals are usu- 
ally not required, but we advise him or 
her to take them. For example, imagine 
our joyous feeling if an artist like Mme. 
Galli-Curci telephoned in and expressed 
a desire to sing from our station! Wed 
put her on the program immediately, 
before she changed her mind, and re 
quire no preliminary hearing. But even 
an artist of her standing, singing in the 


microphone for the first time, would 
gain by a rehearsal beforehand, and by 
the director’s suggestions. As a mat- 


ter of fact, when Galli-Curci made her 
first phonograph records she was so con- 
cerned with the artistic shortcomings ap- 
parent to her own ear that she made a 


oe, 


profound study of the phonograph as a ` 


medium and mastered it, and it 
acteristic of great artists that they study 


is char- 


the technical requirements of radio be ~ 


forehand and practice to master the 
microphone. Mary Pickford and Doug- 
las Fairbanks had a microphone installed 


———_s 
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“They do outnumber other artists— 


and yet we do not find too many good. 


ones! Some directors think there are 
too many soloists of all kinds, and are 
making up their programs with vocal and 
instrumental ensembles, orchestra num- 
bers, talks and other material.” — 

“The radio critics are ridiculing the 
instructive talk too—will that be elim- 
inated as well?” 

“We like criticism. Sometimes it cuts 
pretty deep, but it keeps us on our 
toes. 

“A good many of the radio speakers 
have been dull because they talk on busi- 
ness or technical subjects, and are not 
practised speakers. If the talk was 
about banking or life insurance, we got 


somebody who was an authority in his- 


line, and his speaking ability came sec- 
ond. Then, there has been considerable 
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publicity, seeking in such talks—the ex; 
pert telling the radio public how to 
simplify its income tax return, prob- 
ably turned out to be a professional ac- 
countant who sought income tax clients 
in that way. But look over the good 
programs and you will see that these 
numbers are decreasing, and the radio 
critics have nothing but praise for the 
kind of talks we are broadcasting now- 
adays. Instead of going to the First 
National Bank for a speaker, we go to 
the Zoo, or Aquarium, or Museum of 
Natural History, or Art Institute, and 
get specialists who can talk entertain- 
ingly about head hunters, gorillas, white 
Indians, or Egyptian tombs. And we 
are right on the heels of the man or 
woman who has done something to get 
into the day’s news—a man like Lieu- 
tenant Maugham who eats breakfast in 


A TRY-OUT. BEFORE A “DEAD” MICROPHONE ` 


In the presence of the director, the artist “does her stuf” under regular conditions 

although she has no audience ‘because the “mike” to which she sings is not con- 

nected for broadcasting. (The interested | Ad at the left ts the author of this 
article 
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In vaude- 


ver on the air, 
jé seen as well as heard.” Drop the 
‘between the vaudeville - audi- 
"and the stage, and give your funny 
and see how many laughs you get, 
and you will understand the difficulties 
in the way of radio humor. We have 
just a little more-flexibility than the 
phonograph » records, because our acts 
can be longer. A ten-inch phonograph 


ny acts- are plentiful): but -few: 
because the fun: 
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t « A REHEARSAL. BY TELEPHONE 


pan To PP 200-mtle trip to the station from which she was to broadcast (KDKA), 
this vocalist followed the orchestra at the other end of the telephone line and sang 
to- its accompaniment while the station director- listened over the wire. 


record plays between three and three 
and a half minutes—just long enough 
to cook’a soft+boiled egg. In that short 
time the humorist must raise twenty or 
thirty laughs. ~ We can give- him more 
time, and a little more’ scope’ for ‘his 


personality, but he must’ ‘still work 
through the single sense of hearing. 


Thats why good radio humor is scarce. 
It is ‘also'hard.to get clean high-class 
humor—so. much of it is of the slapstick 
kind, and borders on the vulgar.” 

“That brings up the question of what 
is taboo.” 

“For the speaker, everything likely to 
arouse religious or political controversy, 
offend good taste, be unfit for children to 
hear or not in keeping with the charac- 
ter we maintain for the station... Among 
the speakers, too, anything in the nature 


‘ 
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-of concealed advertising—paid publicity 
agents are constantly trying to use our 
facilities for their own ends, and we 
also have the enthusiast anxious to speak 
by radio for his particular cause or 
movement. The world is full of prop- 
aganda and controversy, but we mán- 
age to eliminate it by requiring speakers 
to submit a written talk beforehand and 
holding them to it on the air. In music, 
we put the ban’on suggestive songs, as 
well as compositions not up to a cer- 
tain artistic standard. Also certain 
compositions that are rather overdone 
by radio artists. Wed be glad to 
have John McCormack sing ‘Mother 
Machree,’ or ‘Rachmaninoff play his 
famous ‘Prelude? but when the un- 
known artist makes such frequently 
played compositions prominent on his or 
her program, we advise other selections 
for the sake of variety—and it may be 
that the unknown artist will play some- 
thing else better.” | i 

He had other practical suggestions to 


make to people, ambitious to get on’ the, 


air—little sidelights growing out of his 
program experience. | “~~ "+>: - 
For instance, it occurred to me that 


if sopranos and baritones are too.abun- ` 


dant, and solo numbers are becoming un- 


popular, that the superfluous baritone- 


and soprano might join hands ‘with a 


you are a teacher or not, nor worr 
about any possible advertising you ma 
get by a radio appearance. 
you can do as an artist that he con4 
siders. | 
capable, is also an artist. | 
successful radio artists are also teachers! 
as that is a secondary occupation. - Music 

teachers figure on the radio program in, 
another way—they may not be artists 
themselves, but they seek a hearing for 
pupils who, if successful in getting on 
the program, give the teacher indirect 
advertising. Especially if the pupil is 
a child prodigy. There was a regular 
epidemic of child pianists, violinists and 
.other marvels. in New York about a 
year ago, but they are not now so often 
on.the‘air.." The radio public grew tired 
of prodigies. 
-~ ance, their-childish “cuteness” helps out 
musical ability, but on the air something 
is. lacking... However, the good child 
prodigy is still welcome. 
and conservatories frequently give pupils’ 
. programs lasting an hour or more, but 
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music teachers on the radio program. 
The individual instructor, vocal and in= 
strumental, as well as the school an 
conservatory director, quickly saw th 
advertising possibilities in radio and ar 
“among the applicants. 


He doesn’t care a catwhisker wheth 


It is wha 


Not every teacher, howeve 


Many of the 


j 


Making an actual appear- 


Musical schools 


contralto and a basso, forming a vocal“. these are being carefully restricted to 


quartette. The director said that would 
be fine from his standpoint, but if you 
look at it as an artist—not so good: 


One poor singer in a quartette would — 


spoil three good voices. Or a good 
soprano might get into bad company all 
around, the other three singers being 
poor. Then, even if all four were good, 
it takes months of practice to create 
ensemble quality, either vocal or instru- 
mental. When they have it, the direc- 
tors welcome them, but creating this 
quality is strictly the artists’ risk, and 
can be attained only by careful selection 
of’ fellow artists and many months of 
practice together, = > . 
He said some interesting: things about 


institutions whose pupils 
ability, the publicity-seeking school be- 
ing eliminated. 


really have 


So far as I have been able to find 


out; no broadcasting station in the coun- 
try—and that includes Canada 
artist or makes any charge. 
tions pay orchestras that play regularly, 
just as they pay their regular accom- 
panists, announcers and other employees, 
but the artist’s performance is voluntary. 
One great eastern station charges 
dollars a minute for the broadcasting of 
publicity talks and acts, but the artists 
in this case are engaged on salary ‘by 
the business concern doing such adver- 
tising, -and are usually well-paid pro- 
x 


pays the 
Some sta- 


ten 


è 
4 


, Pacific & Atlantic 
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TESTING AMATEURS AT STATION WNYC 


x These young women were weeded out of several would-be broadcast artists. 
will be booked tf their radio tests prove satisfactory. 


fessional performers, because, unless the 
. advertising stunt is entertaining in itself, 
; people tune out and listen to something 
_ else This station has many more num- 
' bers by volunteer artists on its programs, 
and they are, of course, charged noth- 
ing for appearance. 

“Then what does the artist get out 
of it?” I asked, finally. “At last ac- 
counts, there were more than five hun- 
_ dred commercial broadcasting stations 
throughout the country, and the pro- 
grams more than half volunteer numbers 
` talks, instrumental recitals, vocal re- 
* atals,. reading, bedtime stories, lectures, 
" sports talks and the like. Allow only 
-five volunteer numbers on the daily pro- 
` gram of each station, and count them 
‘all as soloists—no duets, quartettes or 
* ensembles. Between fifteen thousand and 
‘ twenty thousand performers at least, are 
“appearing weekly, the programs are conr 
*stantly changing, and there is-a wait- 


v 
. 
> 


They 


ing list. What is there in it for the 
artist ?” 

First, publicity that makes reputa- 
tion and leads to paid engagements or 
permanent positions. 

It is a common experience for artists 
to receive letters offering engagements 
at home musicales, club and lodge en- 
tertainments, as well as opportunity to 
become stage professionals. Something 
in the performer’s ability or personality 
makes an impression on the “cash cus- 
tomer” in the ether, and it often hap- 
pens that a telephone call offering an 
engagement comes in before the per- 
former leaves the studio. The dance 
orchestra is hired for dances, the organ- 
ist gets a movie position, the monologist 
is invited to a phonograph tryout. 

Wonderful things are happening in 
American music nowadays. Fifteen 
years ago, exceptional talent and hard 
study might land the musician in a 
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HOW THE QUALITY OF VOICE REPRODUCTION IS DETERMINED 
The singer may have a good voice, but she must learn to control it properly to meet 


conditions if she is to get the best effect over the ether. 


The man behind the door 


at the right listens to her voice through the headphones connected with a transmitter 
in the studio. 


narrow professional field.. There were 
opera, recitals, orchestra and chorus, and 
that was about all. The native artist 
suffered under the handicap of being an 
American. If the world of professional 
music was not controlled by foreigners, 
. the snobbish American musical public, 
made up of highbrows, looked down 
upon native talent. Besides ability and 
work, the artist needed money to pay 
managers and agents, and for advertis- 
ing in the musical press which was 
pretty close to blackmail.. 

The moving pictures changed all that. 
There are at least ten thousand picture 
theatres in the United States that em- 
ploy artists, and the demand is so great 
that even the amateur may secure paid 
engagements while he or she is study- 
ing, No agents, critics or other inter- 
lopers stand in the way—the moving- 
picture manager’s door is open to any- 


one who wishes to ask for a tryout. 
And now, on top of these new oppor- 
tunities, comes radio, offering a greater 
audience, a hearing and a chance to 
make a reputation. No more highbrow 
prejudice to be overcome, and no travel- 
ing to a few big cities where the world 
of music centers. The radio audience is 
“just folks,” it is everywhere, and the 
broadcasting station and the opportunity 
may be right around the corner, even if 
the aspiring artist lives a thousand miles 
from New York, Chicago, or San Fran- 
cisco. 

Besides the publicity of the ether, 
radio artists get that of the printed — 
word. When the program director ac- | 
cepts you after the tryout, he hands you 
a blank to be filled out for the publicity | 
department. You tell who you have » 
studied with, where you have performed | 
before, what musical organizations you { 
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belong to, and so on, also listing the 
selections to be broadcast, with the time 
required for each number. This is 
turned in with a photograph of your- 
self, and the publicity department sends 
press notices to the newspapers. Even 
if none of the “write-ups” are published, 
your name will appear in printed pro- 
grams published by several hundred 
papers for a local station, and several 
thousand for one of the big stations. 
If you perform at a station operated by 
a newspaper—and there are more than 
half a hundred of them—the publicity 
generally runs several days, with a pre- 
liminary notice the day before you ap- 
pear, a picture and sketch on “the day,” 
and a review the day after. It may also 
be your luck to have one of the “col- 
lumnists’”’ praise your performance. And 
if enough listeners write in, the pro- 
gram director will invite you to appear 
again and again—many popular artists 
become fixtures on the programs. 

It may be that you care nothing for 
paid engagements or a professional 
career. Very well—but how about 
reputation or social prestige? Many 
amateur artists who have sung or played 
only for friends, find through the radio 
program a new circle of friends run- 
ning into the millions, and to be known 
and appreciated is their kind of reward. 

Finally, there is the incentive of do- 
ing something for the cause of music. 
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When Theodore Thomas and Dr. Leo- 
pold Damrosch were struggling to estab- 
lish symphony orchestras in the United 
States, less than fifty years ago, they 
had to sweeten their programs with 
“popular” numbers. Real musical ap- 
preciation in America was limited to a 
few cities with German colonies. Grad- 
ually the symphony orchestra created its 
public until today there are good orches- 
tras in most of our large cities. The 
phonograph and player piano created a 
wider public for good music, and the 
moving-picture theatre helped further. 
Radio is reaching out still more widely. 
Eventually, it will reach everybody. 
But, for the present, its most interest- 
ing developments are found in the local 
stations. Again and again, the past three 
or four years, a new station has been 
opened in some community far from the 
big musical centers. In the beginning, 
the program director had a hard job. 
It was necessary to hunt for performers 
and urge them to appear, and the pro- 
grams were often pretty thin in quality 
and length. But before long the direc- 
tor had a waiting list, because radio 


‘creates artists just as it creates appre- 


ciative listeners, and as the latter develop 
in musical taste, so the station’s artists 
develop in ability and new onés appear. 

Getting on to the radio program is, 
therefore, getting into the greatest of 
all musical and educational movements. 


How to Build the 
Improved DX Regenerative Receiver 


TE E real DX regenerative receiver described in the 
January, 1923, issue of POPULAR RADIO still has so 
many friends and users that the editors receive frequent 
inquiries about further improvements of this receiver. 
To meet the readers’ demands the laboratory has de- 
veloped a new set, including a distortionless amplifier, 


which will be described in the next issue. 


The im- 


proved DX regenerative receiver is low in cost and 
high in efficiency. 
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THE “SUPER” UNDER TEST 


This picture shows the Radiola Superheterodyne with the dry batterics removed” 
from the compartments at both ends of the cabinet and meters used for the test. 
ii The ammeter on top of the cabinet is not a regular part of the set. 


HOW TO GET THE MOST OUT OF 
YOUR READY-MADE RECEIVER 


No. 2: Tue RADIOLA SUPERHETERODYNE 


This series of articles explain the theory, operation, 
equipment and care of the various makes of standard 
receiving sets. 


The series will not indorse the product of any manufacturer, nor make 

comparisons between receivers of different types or makes. The receivers 

included in this series will be selected by the readers of PopuLar RADIO, 
from whom suggestions are invited. 


By S. GORDON TAYLOR 


HE theory of the superheterodyne comprehend. The actual working Out of 

is really simple if one has a fairly the principle is another matter. This 
thorough understanding of radio. Even article will therefore not present a too 
to the layman the general principle of technical explanation. It will cover the 
the superheterodyne is not difficult to superheterodyne principle broadly. 
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HOW TO USE YOUR READY-MADE RECEIVER 


Explanation of the Superheterodyne 
Theory 


It is, of course, understood that radio 
transmission is measured in terms of 
wavelength or frequency. A signal 
transmitted by radio travels at the rate 
of 187,000 miles per second. If the sig- 
nal is transmitted by a broadcasting sta- 
tion on a wavelength of 300 meters, it 
means that 300 meters is the distance be- 
tween the peaks of the waves. The 
transmitted energy is in the form of an 
alternating ether wave, as represented 
graphically in Figure 1. The station 
transmitting on 300 meters is transmit- 
ting a wave alternating at the rate of 
1,000,000 times per second, which means 
that if a curve similar to that shown in 
Figure 1 was drawn representing the 
entire. second it would have 1,000,000 
peaks. Inasmuch as radio energy travels 
187,000 miles during ‘this second, the 
wavelength is obtained by changing the 
miles into meters and dividing the number 
of meters by the frequency of 1,000,000. 
This is the way that the wavelength of a 
transmitting station is determined. 
describing the superheterodyne, the term 
frequency, as explained above, will some- 
times be used, rather than wavelengths. 
The fact that the higher the frequency the 


lower will be the wavelength should be 
borne in mind throughout. 


Radio-frequency amplification on the 


lower wavelengths, such as the wave- 
lengths used by broadcasting stations, is 
comparatively inefficient. 
wavelengths from 2,000 meters up it is 


On the higher 


In 


119 


much more efficient, and it is on this fact 
that the value of the superheterodyne 
rests. If a superheterodyne receiver 
is tuned to receive signals from a 
broadcasting station transmitting on 300 
meters, the signals from this station 
are received at 300 meters and through 
the action of the oscillator the signals 
are boosted to a higher wavelength in 
order that they may be more efficiently 
amplified. Amplification then takes place 
in what is known as the intermediate-fre- 
quency amplifier. This intermediate am- 
plifier is designed to amplify signals at 
one particular wavelength. In some 
superheterodynes they may be tuned to 
as low as 2,000 meters, while in other 
cases they may be five or even ten thou- 
sand meters. 

Reverting to terms of frequencies, the 
functioning of the oscillator is readily ex- 
plained. The signal coming in on 300 
meters has a frequency of 1,000,000 
cycles, or 1,000 kilocycles. Assuming 
that the superheterodyne intermediate- 
frequency amplifier is designed for 3,000 
meters (100 kilocycles) it is necessary to 
reduce the frequency of the signal from 
1,000 to 100 kilocycles. The oscillator of 
the superheterodyne will have to be tuned 
in such a way as to make up this differ- 
ence. In this case the variable condenser 
which controls the oscillator must be set 
so that this circuit will oscillate at a fre- 
quency of 900 kilocycles. This frequency 
subtracted from the frequency of the in- 
coming signal results in the signal being 
passed on to the intermediate amplifier 


WHAT WAVELENGTH MEANS 


/ CYCLE 
! IOOMETERS! 
+> | 
| | 
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Fure 1: 


The measurements from the peaks or top of waves give wavelength 


which is measured theoretically. Wavelength depends upon frequency or cycles of 


change of a radio wave. 


A cycle ts indicated above by the dotted lines. 
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at a frequency of 100 kilocycles. The- 
signal is then amplified by the inter-»: 
mediate-frequency amplifier functioning. 
as would any other bai at Eregue am-- 


plifier. 

Tf the Sseiliaor circuit is so adjusted 
that it is oscillating at a frequency of 
1,100 kilocycles the result will be: the 
same. In other words, the frequency of 


100 kilocycles which is passed on to the: 


intermediate amplifier may result from 
having the oscillator tuned at 100 kilo- 
cycles higher than the incoming wave or 
100 kilocycles lower. It is for this reason 
that it is possible to tune in a given sta- 
tion at two points on the oscillator dial 
(Station Selector Dial No. 2.) That is, 
the same station can be tuned in at two. 
different dial settings with practically the 
same volume. : As a. matter of fact, it is 
often possible:to tune. in stations on more. 


than two settings, but the explanation `of». 
this phenomena is not important, and is ` 


too complicated for discussion. here.- Suf- 


fice it to: say that this condition results- 


from other harmonics. 


The receiver taken for the wibicet of 


this-article is the Radiola Superhetero- 


OREO 


. be obtained on more distant sS HORS. 


ORORO 


dyne, as shown in Figure 2. The main 
. points of interest to be considered will 
be the care and operation of the receiver. 


How to Construct the Superheterody e 


This receiver is entirely self-containgd 
with the exception of the loudspeake r. 
It requires no outside wires for” antenha 
and no outside batteries.“ A loop antenba 
is built within the cabinet and com pa 
ments are provided at either end o 
receiver for the necessary “A” sade 
batteries. Arrangements are also n : 
whereby a separate loop antenna n be 
connected to the receiver if desired. By 
this method somewhat better results fan 


the 
os 


This connection is accomplished as showr 
in Figure 3. For ordinary use an € xte arpal 
loop is not necessary. The use: of 
outdoor antenna with this receiver is- not 
recommended. 


Try Out -Tubes Before Buying the 


The tube equipment consists of bix 


“ÜV-199 Radiotrons which are mounted 


as shown in Figure 4. In this connection 


O 


FRONT VIEW OF THE RADIOLA SUPERHETERODYNE 


FIGURE 2: 


The letters on the illustration indicate the following: A—station _ 


selector No. 1. .B—station selector No. 2. C—battery regulator. D—volume con- 


trol, E—ambplification control switch. F—battery cut-off switch, 
jack. H. and, I—battery compartments. 


G—loudspeaker - 


— 


—— 


== ee 


aw 
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the operation of the receiver by making 
the tube function at highest efficiency. 
The proper way to connect the batteries 
is shown in detail in Figure 5. : 
The life of the battery equipment is 
something in which the owner of a re- 
ceiver is vitally interested inasmuch as re- 


placement of worri-out batteries represents — 


practically the entire cost of upkeep. The 
life of the batteries depends, of course, 
on the amount of service the receiver is 
called on to deliver. Following is a brief 
tabulation of the estimated approximate 
life of the “B” batteries when used at 
different rates per day. These figures, 
of course, are only approximate, but will 
at least give the owner a good idea as to 
how long he may expect his batteries to 
last. as l 

The “A” batteries should give some- 
where in the neighborhood of 150 hours 


service before their replacement becomes ` 


necessary. The life of the “C” battery 
is greater than that of either the “A” or 
“B” batteries, as there is practically no 
current consumption here. A “C” battery 
should last for a year or more. 

The best means of keeping a check on 
batteries to determine their condition is 


condition of the batteries may be det¢ 


an indication of the condition of the “F 
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by means of a voltmeter. When a volt- 
meter registers less than 35 volts when 
connected across the terminals of a 45- 
volt “B” battery, it is an indication that 
the battery is too far run down for further 
efficient service. In the case of the “A” 
battery a voltage of 3.5 necessitates n 

placement. The proper working va 
of new batteries is 4.5. Incidentally, tt 
voltage of the “A” battery should alwa; 
be measured with the receiver in opera- 
tion, as an “A” battery which is almgst 
run down will show a higher voltage fif 


e 


leading. The “C” battery should not be 
allowed to drop to less than 4 volts. | 
If one does not have a voltmeter, t 


mined by the action of the receiver. 
dial marked “Battery Setting” will 


battery. When the “A” battery is new, 
good results will be obtained when this 
dial is set somewhere between “Off” and 
10. As the battery runs down, however, 
it will be found that a higher setting of 
this dial becomes necessary. When a 
point is reached where it is necessary to 


CABINET 


GV 


(CBATTERY 
INSIDE OF 
MDDLE CEUVPARTIMENT 
AS SHOWN IN 

F16.3 ) 


THE BATTERY HOOK-UP 


FIGURE 5: ] shows 
are all marked with tags in this set. 


This diagram shows how to connect battery renewals. 


The battery leads 

Check up before using the set with new bat- 

teries to make sure your positive and negative battery terminals attach to posi- 
tive (+) and negative (—) posts in the cabinet. 
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HOW TO GET AT THE TUBES 


FIGURE 4: 
the cabinet. 


The front panel is unlocked by means of a catch at the top, center of- 
The panel hangs out as shown above. 


To remove a tube, press it down 


and turn it to the left. To replace one, press it into the socket and twist it to the 
right, 


turn the pointer almost all the way 
around, it is time to replace the “A” bat- 
tery. 

It is somewhat more difficult to judge 
the condition of the “B” battery. The 
best plan is to listen to the click in the 

` loudspeaker as the plug is inserted in 
the loudspeaker jack. When the batteries 
are fresh the click will be quite notice- 
able. As the voltage drops, however, this 
click will become less noticeable or may 
disappear entirely. Also, the volume of 
signals on the loudspeaker will drop off 
materially. 


How to Control and Tune the 
Superheterodyne 


Assuming that the loudspeaker plug 
has been inserted in the jack provided for 
it and that the “Battery Setting” dial is 
set in the “Off” position, the button just 


to the left of the loudspeaker jack should 
be pulled out. ` This is the switch that 
turns on the “A” battery current. The 
button to the left of this switch is for 
the purpose of controlling the volume, 
and when maximum volume is desired 
should be pushed in as far as it will go. 
Next, the “Battery Setting” dial is turned 
very slightly to a position one or two 
points beyond “Off.” This will provide 
the proper filament voltage for the vacuum 
tubes. The “Volume Control” dial is then 
turned in a clock-wise direction until a 
grating sound is heard. Then it is turned 
back just below this point. If no grating 
sound is heard the “Battery Setting” dial 
should be turned a little farther in a 
clock-wise direction and the manipulation 
of the “Volume Control” dial repeated. 


_ With these operations completed, the re- 


ceiver is ready to tune in broadcasting 
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stations. 
slowly rotating the knobs under’ the ‘“Sta- 
tion Selector’’ dials. 
be so manipulated that the gold heads of 
the pointers move approximately together. 
When a signal is heard “Station Selector 
No, 1” should be adjusted to bring the 
signal ‘up to.the greatest volume. Then 
“Station Selector No. 2” should be re- 


adjusted. . This will ‘give the proper set- | 


tings of these two tuning units. The final 

adjustment is that of the “Volume Con- 

trol.” It should ‘be turned to either the 

left or right until-a point is found where 

the signals come in with maximum vol- 
- ume but: without distortion. 


How’ to Chart- “His Receiver. 


When a station” has beet tuned. in to 
maximum volume, the-call letters should 


be marked on the paper dials of- “Station 


Selectors” opposite the gold: heads of the 
pointers" one: and two... As explained 


previously: tt “will -befound that a giyen 
station may be tuned in-at two different 


points on the dial “Station Selector No. 
2.” On the upper wavelengths these 
points will be approximately an inch and 
a half apart, while on the lower wave- 


As stations are voaed in, record 
call levers and mark dial at one of 
the pointers in spaces provided, 


RECORD NO ` FROM SL 


O 


No, of stations heard, n. 
Farthest Station oo ) 


From a photograph made for POPULAR RADIO 


‘This tuning is accomplished by - 


-Thése knobs should. 


same way. 


of the 


as the indicator; 
circles may be utilized. 
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lengths“ thay will be much closer together, 


In marking’ the call letters on the dials 
“it is alwåys advisable to mark the upper 
setting of the dial No. 2. Then the next 


station tuned in should be marked in the 
Once a station has been 
charted in this manner, it may always be 
tuned in at the same settings of the “Sta- 
tion’ Selector” pointers. The adjustments 
“Battery Setting” and “Volume 
Control” dials will, of course, not always 
be the same, as they will vary with the 


‘condition or voltage of the “A” battery. 


In Figure 6 will be found reproductions 
of a pair of dials marked in this manner. 
These dials comprise a “Chart” made up 
during ‘the testing of this receiver. If 


-the number of stations logged crowds the 


call letters, the lower: half of the dials 
may be'used with the long black pointer 
r the space between 


To chart: stations as described in this 


article işa simple matter; once the dials 


have: been marked any station may be 
tuned in at will. Without trying various 
places on the dials any member of the 
family, no matter how inexperienced, can 
tune the set. 


AS lations are tu: a in, record 
càll fetters and mark dial at 
the PORK UG Spaces provided, 


A NOVEL METHOD OF CHARTING STATIONS 
Figure 6: As stations are tuned in for the first time they are charted on the dials 


shown above. 


These are placed on the panel of the set. 


Stations charted in this 


manner are r FURY. biched up again at dial settings marked on the circular charts. 


nat 


A. T. & T. Co. 
yh THE RECEIVING APPARATUS FOR COLOR PICTURE TRANSMISSION 


The unexposed film is just below the hands of Dr. H. E. Ives, the illuminating 

d engineer, who worked on this development. The lense to the left is the “light valve” 

that controls the light beams thrown on the film from the lamp house at the 
extreme left. 


Color Pictures by Radio 


How science is making possible the transmission by 
= wire and radio of a photograph of an object or of a 
\ = Scene in natural tint within the space of a single hour 


| By R. W. KING 


A SHORT time ago announcement graphic film as a picture composed of 
> —~ Was made of the achievement of fine black lines of varying width. The 
a simple and practical method of trans- effect when the picture is held at ordi- 
mutting photographs over telephone lines. mary viewing distance is that of an 
#he method as developed by the Bell ordinary photograph with very perfect 
fem engineers is suitable for the rendering of tone. In the course of 
mSmission of black and white pic- the demonstration not only ordinary 
eS. The original picture in the form photographs but autograph signatures, 
of a positive transparency is inserted fingerprints and printed matter of vari- 
n the transmitter and is reproduced at ous sorts were transmitted. 

© receiving end on another photo- It is obvious that immediately good 
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black and white photographs can be sent, 
any other kind of picture which can 
‘be recorded as a black and white pic- 
ture or as a series of such pictures can 
also be sent. Among such pictures, for 
instance, are stereoscopic photographs, 
the component pictures to be used in 
color lithography, and the three black 
and white records which are used in 
the various processes of three-color 
photography. Actual tests of the sys- 
tem for transmitting colored pictures 
over great distances show that it is as 
satisfactory as might be anticipated. 

In order to understand all that is in- 
volved in transmitting a color photo- 
graph over a telephone line, it is neces- 
sary to outline the processes of making 
a color picture by the three-color process. 
The three-color process depends for its 
possibility on the .fact that all colors 


may be copied with a high degree of 


re at sae- @ nia Pale syaa ey A wm a 
An pent ener teen vaen 


PAdo n ow A 
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fidelity by the mixture of three colors 
which are called primary colors. These: 
colors are red, green and blue. Mix; 
ing red, green and blue light, as fori 
instance by means of three projection 
lanterns, each one furnished with 
proper colored glass over its lens, en 


ables us to make white light when the, 


three colors are in a given proportion o 
intensity, and all other colors, including, 
yellow, orange, violet, blue-green, and. 
so on, when the proportion of the three .- 
primaries are altered. 

The process of making a three-color 
photograph then consists in all cases o 
making three negatives of the original 
object each through a color filter, ag- 
it is called, which in combination with 
the color sensitiveness of tHe photo 
graphic plate makes a record of th 
amount of one of the primary color 
which. will be needed to mix with the 


a dA dog Menm uaes setae: 


THE POSITIVES OF THE THREE KEY-NEGATIVES AS THEY 
ARE RECEIVED 


These negatives serve in the same way as engraved plates for printing in colors; 
each is a key to the primary colors, yellow, red and blue. 
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THE EYE AT THE SENDING END THAT PICKS OUT THE COLORS 


On the extreme left is the synchronous motor for rotating the film which, with the 

photoelectric cell is under the dark cover just behind the lamp house. The large 

case with the dials contains the amplifier for enlarging the output of the photo- 
electric cell. 


others to reproduce the color of the 

original object. Thus the filter cor- 

responding to the red projection lantern 

above considered must transmit light 

from a photographed object to the 

amount which red light is going to be 

»used in order to copy the color of the 

original. An orange, for instance, will 

be recorded partly through the taking 

filter for green; since red and green light 

are to be mixed to produce the orange 

color. l 

When the three record negatives are 
obtained they may be used to make a 
color picture in any one of several dif-- 
ferent ways. Transparency prints from 
the negatives may be placed in three 
projection lanterns and projected on a 
white screen in red, green and blue 
light ; the three images being accurately 
superposed one on the other. Or three 
transparent films may be prepared which 
are to be laid one over the other. In 
this case the colors to be used are not 
red, green and blue but the comple- 


mentaries, that is, the colors which mixed 
with these make white; they are blue- 
green, crimson and yellow. The object 
here is not to add lights to each other 
as was done with the lantern, but suc- 
cessively .to absorb the primary colors 
from the white light. Accordingly the 
red record is printed in blue-green, so 
that where the red record is black, the 
transparency film will obstruct all the 
red light coming through; the green rec- 
ord is printed in crimson, the blue record 
in yellow. 

It is now obvious that in order to 
send a three-color photograph over the 
wires, all that is necessary is to send 
three black and white record trans- 
parencies made from the original three- 
color negatives, One of the accompany- 
ing illustrations shows in black and 
white the three separate impressions of 
a single picture, which if they were 
printed in the proper colors and super- 
imposed would give a colored reproduc- 
tion. In making the positives for trans- 
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mission, each one was turned at a differ- 


ent angle in order that the structure of 


fine ` lines which.is introduced in the 
process of transmitting over the tele- 
phone wires would appear in each re- 
ceived picture at such an angle as to 


prevent geometrical patterns when the © 


three were superposed. . Also the dif- 
ferences in the photographic density ot 
the three records is clearly shown, cor- 
responding to differences in’ color in the 
original object. The actual transmission 
time of the three positives together was 
about 20 minutes, which included the 
time for changing and making adjust- 
ments of the apparatus between each 
picture. 

Regarding the applications of tele- 
phone transmission of colored -pictures, 
there may be an important fietd in the 
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production of .three-color transparency 
lantern slides of news subjects. Lantern, 
slides can be made from the transmitted 
photographs in a very few minutes and 
could be shown to large audiences so 
quickly as to offer promise of their 
utilization in photo-news service in such 
places as moving picture houses. Lan- 
tern slides in color would give additional 
interest to such a service. For this pur- 
pose it is of course necessary to have 
available color cameras capable of mak-” 
ing the original three-color negatives 
with such short exposures under practi- 
cal lighting conditions as to be able to 
cover all kinds of subjects. -Recent de- 
velopments , in photographic speeds, - 
lenses and apparatus offer promise of the 


“early availability of such three’ color — 


negatives. 
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LONDON SCHOOL CHILDREN ENJOY “ASSEMBLIES” BY RADIO > 
Programs devised: for the special benefit of school children are now being broadcast 


in London. 


Here you see Sir Walford Davies directing his chotr that sings for 


their entertainment. Other features of this new educational program are orchestra 
recitals and'talks:by celebrated persons. 


` ' Western Electric Co. 


TWO EXTREMES IN VARIABLE CONDENSERS 


The gigantic condenser shown above is used with the LEVIATHAN’S new high-power 

radiotelegraph. The air space between the plates is three-quarters of an inch, 

whereas the small receiving condenser in the man’s hand has the usual one thirty- 
second of an inch air space. 


WHAT YOU OUGHT TO KNOW ABOUT 


fe CONDENSERS 


This article clears up some of the misconceptions about 

»_ Condensers—and tells what you can expect of con- 

-2a densers in your radio receiving circuits, and how to use 
‘ variable condensers properly 


By SYLVAN HARRIS 


EVERAL misconceptions are cur- properly in tuning, as to what the proper 

rent about condensers for use in capacity should be, and as to the small- 
radio receiving sets. We have heard ness of the resistance allowable in the 
suggestions as to how to use condensers condenser. 
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DIAGRAM OF AN ORDINARY 
TUNING CIRCUIT 


< 
< 
< 
<> 
<> 
<> 


Ficure 1: 

senting a simple vacuum tube tuning circuit 

where the voltage arises in the windings of 
the inductor, L. 


“Low-loss” condensers 
placed on the market. 
among the manufacturers of these low- 
loss condensers is very keen. : As a con- 
sequence, many statements have been 
made concerning the resistances which 
are not based on absolute fact. 

There are a few physical facts which 
we must understand to be able to com- 
prehend the problem. 

The three-electrode vacuum tube, for 
example, is used in connection with cir- 
cuits that include an inductor and a 
condenser. The vacuum tube is es- 
sentially a voltage-operated device, so 
that the problem hinges around the 
voltages set up in the circuit. 

Figure 1 represents a simple tuning 
circuit connected to a three-electrode 
vacuum tube in the usual manner. L is 
the inductor and C is the condenser. It 
can easily be shown that the tuning 
circuit can be represented in the form 
shown in Figure 2. The point is that 
the results are the same whether we 
consider the electromotive force as aris- 
ing in the windings of the inductor, or 
as being applied in series with it. Actu- 
ally it arises in the windings, but as the 
simple series circuit of Figure 2 is ex- 
actly equivalent, we will use this figure 
in these considerations. 


have ~ been 


z consider ` the 


Shows the usual manner of repre- 


Competition 


‘obtained which 
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Voltages, or differences of potential, 
are set up between two points in a cir-. 
cuit due to the impedance between these’ 
points. The impedance may be a pure 
resistance, a pure capacity, or a pure 


inductance, or a combination of these... 
Actually. there are no such’ pure quanti- 


ties, every electrical device containing 


all three of these quantities to some de- . . 
-For simplicity, however, we will -~ 
a pure in- `` 
ductance and the condenser as a pure... 


gree. 
‘inductor as! 


capacity. 


The part of the edate which is 


due to either the capacity or the in- 
ductance, or both, is known 
reactance. 
inductance alone is 


1593F 
EOF 


tea 


When a: proper balance between the 


capacity and inductance in’ a circuit is 
results in resonance, 
these two reactances are equal and op- 
posite in effect, and the total reactance 
of the circuit is zero. 

In these formulas X, and X, are 
the inductive and capacitive reactances 
respectively, in ohms, f is the frequency 


in kilocycles, C is the capacity in micro-- 


farads and L is the inductance in micro- 
henries. These reactances exist in the 
circuit even when resonance is obtained, 
even though their net effect on the 
total circuit is zero. 

The voltage drop between any two 


E 


SIMPLIFIED DIAGRAM OF A 
RECEIVING CIRCUIT 


Ficure 2: This shows the equivalent tuning 

circuit of that in Figure 1. In this circuit the 

voltage is applied in series with the other 
elements. 


as the- 
The reactance due to the 
X, = 0.00628 fL ` 
-. and “that due to the capacity alone is 
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CAPACITY 


DIAL SETTING 


THE RESISTANCE CHANGES IN CONDENSERS AT 
DIFFERENT DIAL SETTINGS 
Fıcure 4: Notice that resistance rises sharply at the lower dial settings. These 
observations indicate that it is well to design your inductors so that you can tune 
with your condensers at higher dial settings (those above 30). 


points in such a cirċuit is the product 
of the current in the circuit and the re- 
sistance or reactance between the two 
points. Thus the voltage drop across a 
pure resistance is V = RI and the drop 
across a pure inductance or capacity 


Vé = Xl =— IP21, vi = XLI = 0.00628 £11 

To obtain a large voltage across the 
inductance or capacity in Figure 1, it is 
evident that the reactance for a given 
current and frequency must be high. 
In other words, a large inductance and 
small capacity should be used. This is 
the conclusion that has been arrived at 
by someone a long time ago, and every- 
one has been following it as sheep fol- 
low their leader. The author does not 
mean that this conclusion is incorrect; 
he means that it is not one half the 
story. 

The story becomes somewhat different 
when we consider the resistances in the 
circuit. The presence of resistance rep- 
resents a loss of power as given by the 
formula 

. P= RP 
in which P is the power loss in watts, 
R the resistance in ohms, and I the cur- 
rent in amperes. It is to be noticed that 


í 


the loss of power increases in proportion 
to the square of the current; that is, for 


` a given resistance the power loss is quad- 


rupled if the current is doubled. This 
loss of power results in broadness of tun- 
ing as well as inefficient operation of the 
receiving set and lowering of its receiv- 
ing range. It is this loss that we are 
trying to overcome in our low-loss con- 
densers and coils. We will now consider 
what effects are present in condensers 
and coils and other parts of the tuning 
circuits that give rise to these losses. 
Until lately there have been no satis- 
factory methods known by which to 
measure the resistances of small air con- 
densers. Various bridge methods of 
measurement have been used from time 
to time, but these are satisfactory only 
at lower frequencies than are used in 
radio reception; generally in the aud- 
ible frequency range. When high fre- 
quencies are used there are losses of 
power in the bridge which vitiate the 
results of the measurement. 
Substitution methods of measurement 
have been used, which require the as- 
sumption of zero resistance in a con- 
denser specially constructed and used as 
a standard of comparison. Common 
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sense tells us that zero resistance 
in any piece of electrical apparatus is 
impossible, so that this method of meas- 
urement must be regarded as very in- 
accurate. 

Experimenters have attempted to com- 
pute the resistance of condensers by 
making the measurements at 1,000 cycles 
on a bridge and then calculating the 
probable resistance at radio frequencies. 
The method used is outlined as follows, 
together with the objections to the 
method. Condenser resistances have 
been measured at low frequencies by the 
bridge methods and plotted as shown 
in Figure 3. 

This is the curve for a glass con- 
denser of capacity 0.002 microfarad. 
It will be noticed that this curve is 
straight throughout its whole length 
except for a very slight curvature at 
the lower end. Moreover, it will be 
noticed that it covers the range from 
1,000 meters to 4,000 meters, or from 
300 kilocycles to 75 kilocycles. These 
are frequencies which are not used in 
ordinary radio work (except in the case 
of long-wave transatlantic stations). 

In this method of measurement, as the 
curve is practically a straight line, it 
was assumed to be straight all the way 
as the broken line shows. Experimenters 
therefore have assumed that the re- 
sistance of a condenser decreases in the 
same proportion as the wavelength is 
decreased. A bridge measurement which 
gives 125 ohms as the resistance of the 
condenser at 1,000 cycles (300,000 
meters) would then have a resistance 
of 0.125 ohm at 1,000,000 cycles (300 
meters), according to their method of 
reasoning. That is, 

50,000 x 125 = 0.125 or 560000 
The calculation is given for both wave 
length and frequency. 

That this method cannot be correct, 
or give even nearly correct values of the 
resistance is indicated by the slight curva- 
ture at the foot of the curve in Figure 3. 
A curvature so slight as amounting to 


x 125=0.125 
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only 0.01 ohm for a range of 1,000 
cycles would not be noticeable on the 
curve, but its effect would be multi- 
plied 1,000 times if the same curvature 
were maintained over a range of 1,000,- 
000 cycles. The result would then be 
in error by 1 ohm and the actual re 
sistance would be 11 times the com- 
puted value. This is an exaggerated 
example, used to illustrate the case, but 
it can be shown that even if the curva- 
ture is very much less than this the 
error in the result will be several hun- 
dred percent from the true value. 

The trouble lies in the assumption 
that the curve is a straight line. This - 
is equivalent to saying that the power- 
factor (known also as the phase-differ- 
ence) of the condenser is constant. The 
power-factor is given in degrees by 

Y= 0.36fRC 

in which f is in kilocycles, R in ohms, 
and C in microfarads. We can see from 
the formula that the power-factor can- 
not be constant. As f varies, the value 
of R also varies, due to skin effect, so 
that the power-factor must vary. If it 
did not vary the resistance would be 
inversely proportional to the frequency, 
and we would write 

R proportional to 1/f 
But on account of the skin effect the 
correct relation is 

R proportional to 1/f™ 

This is the effect that has been neg- 
lected in the method described above. 
As a result of all this a new method* 
has been devised which eliminates the 
inaccuracies of the above methods, and 


permits the measurements to be made 


under the same conditions which prevail 
in radio circuits. The measurements were 
on a great many condensers, including all 
types and all makes. The method was 
carefully checked by measurements made 
on known resistances. The resistances 
ranged from about 0.5 to 2.5 ohms, the 
low-loss types showing slightly lower 


* The measurements were made by Mr. 
Weyl and the author in the laboratories of 
School of Engineering, University of 


Charles N: 
the oore 
ennsylvania 
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TRUTHS ABOUT CONDENSERS 
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3000 


WAVELENGTH METERS. 


RESISTANCE CURVE OF A CONDENSER OPERATING ON THE 
HIGHER WAVELENGTHS i 


FIGURE 3: 


It has been assumed that resistance in condensers varies directly with 


the wavelength. Calculations of resistance made on this assumption are erroneous 
at low wavelengths where the resistance decreases at a slower rate as indicated by 
the slight curvature of the graph. 


resistances than the old types. We will 
not at the present writing go into the 
resistances of the particular makes. 
What the author wishes to do is to give 
his reader an unexaggerated idea of the 
importance of the condenser resistance. 

Now, consider the subject of coils, 
for these are always used with con- 
densers in tuning circuits. 

It is well known that coil resistances 
run very high, especially at radio fre- 
quencies, which we are considering. 
One manufacturer of a concentrated in- 
ductance of 100 turns advertises the re- 
sistance of his coil to be 80 ohms at 
500 meters. Anothėr manufacturer ad- 
vertises the resistance of his loop an- 
tenna to be about 30 ohms at 200 meters. 
In fact, as far as the writer knows, no 
inductances have as yet been designed 
having resistances which even approach 
the low values of condenser resistances. 

Let us consider, for example, a con- 


_ denser which has a resistance of 1 ohm 


used with the loop mentioned above 


‘ which has a resistance of 30 ohms. 


Suppose we replace this condenser 
with one which has a resistance of 0.5 
ohm. ‘The total resistance of the cir- 


cuit will be reduced only 0.5 ohm out 
of 30.5 ohms, or less than 2 percent. 
The great worry about condenser re- 
sistance is therefore needless, and a great 
deal of undeserved pressure has been 
brought to bear upon the manufacturers 
of condensers by those who would bet- 
ter have devoted their time and energy 
to designing low-loss inductors, 

There is another very important point 
that should be brought out here. By 
the new method it was possible to 
plot the variation of resistance of a con- 
denser with the dial setting. The gen- 
eral shape of this curve is shown in 
Figure 4. Its shape might be suspected 
from the inverse relationship between 
the resistance and cross-section of a con- 
ductor. 

In Figure 4, the important point to 
consider is where the curve begins to 
bend. Experiments have proved that the 
resistance remains practically constant 
from 100 on the dial to about 30, at 
which point it turns up sharply. At 
10 on the dial or less the resistance may 
go up as high as 15 or 18 ohms. This 
particular condenser had a capacity of 
.0005 mf. 
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Interpreting this in connection with 
receiving circuits, ) 
the condenser at the low dial settings. 
The inductance used with the condenser 
should be so designed that the wave 
range can be covered without having to 
go lower than about 30, or best.25 on 
the dial. This should relieve the situa- 
tion somewhat with regard to the min- 
imum capacities of condensers. If we 
should not use the lower end of the dial, 
who cares, then, what the minimum 
capacity is? The best practice, in con- 
sideration of these facts, is to select a 
condenser that has a large capacity ratio 
between 100 and 30 on the dial, and 
to design the inductance to give the wave 
range desired. This will’ mean using a 
larger: condenser and small inductance 
which: is often’ advantageous, since a 
small -coil can be constructed to have 
lower resistance than `a large one. 

It: is well to point out here; also, that 
the: effect of soldered joints’ in various 
parts of the circuit, including those be- 
tween the plates and elsewhere in con- 
densers, is likewise negligible. -- More 
importance. should be. attached to the 
design of low-resistance coils. There 
are many forms on the market, but they 
are all more or less alike. There are 
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it is not well to use 


reactances high,’ without sacrificing — 
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‘some things in connection with coils 


that have not generaly been considered, 
and itis probable that a broader way of 
looking at the problem may result si 
considerable improvement in desig 
The writer has built an inductance coil 
of a special form which permitted re- 
ception on a loudspeaker at a distance 
of 15 miles from the local broadcasting 
station using a simple one-tube circuit 
and an old-style condenser. 

We are now ready to understand bet- 
ter what the relation of condenser fto 
inductance in a tuning circuit should be. 
To obtain high grid voltages the capdc- 
ity should be small and thë inductance 
great. ~ But large inductance goes. with 
greater coil resistance. This means that 


‘our grid voltage will not be as high fas 


we, expected it to be. A compromise 
must be effected-so that fairly high grid 
voltages can be obtained by having the 


much by the increased resistance. - 


The 


usual 0.00025: or 0.0005 may be used 
satisfactorily for ordinary work, but in 
view of all the preceding arguments the 
author has lately been more inclined 
toward the 0.001 size, using a small 3 or 
4-plate condenser shunted around it for 
accurate tuning. 


SYLVAN HARRIS IN HIS TESTING LABORATORY 
Of such practical value to radio amateurs and novices does PoPpuLaR RADIO consider 


his experimental work that this magazine has arranged for a series of articles—of 


which this is the first—from him. 


vi. 


A SAC aC TR TR W er 


y 


AV 


7 
ra 


| 
d 


/ 


fe 
- 


Eed 
. 


From a photograph made for PopuLAR RADIO 


NO. VACUUM TUBES ARE NEEDED FOR. THIS LOUDSPEAKER 


Mr, House, the author, is shown above adjusting his new reproducer, described in 
this article, to a crystal receiver. The moving element that he employs is attached to 
an ordinary phonograph. 


A Loudspeaker for a Crystal Set 


How a rotating electrode block is employed by the 
author to set an ordinary phonograph diaphragm into 
vibration to reproduce received signals 


By WARREN D. HOUSE 


VERYONE who has not yet reached 

the tube-set stage and 1s still using 
a crystal radio set—(and expects to for 
some time to come)—looks enviously at 
those who have a loudspeaker. For a 
loudspeaker, of course, will not operate 
with anything but a tube set. 

But the new invention described here 
makes it possible for the crystal-set 
owner to have a loud-speaking device 
that gives Satisfactory results. 


- When radio broadcasting became 
popular I joined the army of radio 
enthusiasts and built a crystal set of the 
old two-slide type using the usual head- 
phones with it. I was spurred to look 
for a loudspeaker for my set when my 
family objected to my monopoly of the 
headphones; in my ignorance of radio 
I had supposed that loudspeakers could 
be used with crystal as well as with 
tube sets. 
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I was not convinced, however, by 
radio-wise people about the impossibility 


of getting loud-speaking with a crystal ` 


set. So I proposed to make one. 

As I had invented a loudspeaker for 
telephonic reproduction, I naturally 
thought that it might be used as a 


loudspeaker for radio reception; con-. 


sequently I proceeded to construct an 
apparatus along the lines of my original 
telephone loudspeaker. For that device 
I made a block of conductive vibratory 
material upon which a metal electrode 
traveled in a circle. The received tele- 
phone currents that passed through the 
block and electrode caused variations in 
friction between the block and electrode 
that made them vibrate and thus repro- 
duce the original sounds so loudly that 
without a horn they could be heard 
throughout a large room. 

In my experiments with my crystal 
set I employed a similar reproducing 
block and metal electrode. With this 
apparatus connected to a telephone cir- 
cuit, I obtained very loud reproduction, 
but in my first trials I could not get a 
sound with it when I connected it to 
my radio crystal set, although the head- 
phones reproduced. 

Finally I received very faint, but 
clear reproduction of locally broadcast 
programs on my crystal set. The repro- 
duced sounds were not loud enough; 
they were barely audible in a quiet room. 
They needed to be amplified. 

I obtained amplification with an old 
phonograph. It was the type that has 
a sound box carried by an outside metal 
horn, which was pivoted to a bracket 
fastened to the rear side of the phono- 
graph box. It occurred to me that I 
could amplify the faint volume that I 
was getting by fastening the metal elec- 
trode of the loudspeaking device to the 
needle-holder of the sound box of the 
old phonograph. When I did this I 
materially increased the volume of the 
reproduced sounds. To further amplify 
the sounds, I made a metal horn and 
fitted to it the sound box. I could then 
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hear the stations loudly and clearly 
throughout the room. 

Having obtained satisfactory loud- 
speaking, I devised a means for obtain- 
ing a continuous rubbing movement be- 
tween the metal electrode and the repro- 
ducing block. Formerly I had held the 
block stationary and moved the elec- 
trode, as I did with my old wire-tele- 
phone loudspeaker. It now occurred to 
me to use the phonograph motor to re- 
volve the reproducing block after the 
manner of a phonograph record, and 
to have the electrode travel on it like 
a phonograph needle. The electrode was 
held stationary and attached as it was 
to the sound box. 

The turntable spindle which supports 
the record table of the phonograph re- 
volved too fast for my purpose. I re- 
moved the turntable and substituted a 
shaft in the phonograph motor for one 
of the slow speed shafts, and mounted 
the block on this shaft. I made a circu- | 


lar groove in the top of the block in 


which to guide the electrode needle. 
‘Then I pivoted the metal horn, which 


carried the sound box, to the bracket 


in the same manner as the original horn 


= was mounted. 


By connecting the reproducer block 


‘and electrode needle to the output of 


my crystal set, I could get satisfactory 
reproduction. There was no distortion, 
and the loudness was proportionate to 
the strength of reception by the crystal 
set. At that time I was using my elec- 
tric light wiring for my antenna. 

I have made several sets like the one 
just described, using an outside horn 
which carried the sound box. I made 
others along the lines of the modern 
phonograph, having the tone arm and 
enclosed horn. Each was arranged to 
play records or reproduce broadcast pro- 
grams, and each contained a crystal set. 

For those who already have phono- 
graphs and crystal sets I devised an 
attachment which can be used with most 
any of the standard makes of phono- 
graphs, 


A LOUDSPEAKER FOR A CRYSTAL SET 


In carrying out this idea, I provided 
a small stand to set on top of the phono- 
graph in place of the record turntable. 
On this stand I mounted the reproducer 
block, -which is revolved slowly by a 
clutch which slips onto the upper end 
of the turntable spindle of the phono- 
graph motor. I made a special needle 
to fit in the needle-holder in place -of 
the usual phonograph needle. With this 
little attachment anyone who has a 
phonograph and a crystal set can have 
a loudspeaker without batteries or tubes 
—and without expensive upkeep and bat- 
tery charging. 

I have also obtained good results with 
my apparatus connected to a single- 
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tube, dry-battery set as well as with a 
set of several tubes and a high “B” bat- 
tery voltage, using a step-down trans- 
former in the output circuit of the last 
tube. By properly tuning the set and 
connecting the transformer to the “B” 


battery, you obtain relatively low volt- 


age for the reproducer block. 

Many radio fans, like.myself, are well 
satisfied with local broadcasting. By 
using a crystal set on local broadcasting 
in connection with this loudspeaker, the 


-= programs are faithfully reproduced with- 


out distortion or harsh sounds—and 
without the inconvenience and expense 
of batteries and tubes and costly equip- 
ment. 


THE PROPER POSITION OF THE HANDS IN TUNING 


Note that the operator in the picture does not bear down upon his dials. His grasp 
is light which means delicate tuning. 


Tips on Tuning 


1. Never allow your regenerative receiver to whistle while you are tuning. If you 
do you will interfere with your neighbor’s reception. 


2. Turn your tuning dials slowly when trying to pick up distant stations. 


If you 


rotate them too fast, you may pass directly over the signals without hearing 


them. 


3. Don’t grab the dials in a vise-like grip. Use your finger tips to manipulate the 


dials delicately. 


4. Try to find out what the action is that takes place when you tune. 


Then, when 


you find out what each dial does, you will be able to tune more quickly and 
pick up signals more clearly and more loudly. 


5. However, never tune in a signal with too great strength for the loudspeaker. 


Tune it in so that it sounds the best. 


6. Make a log of the stations you hear and want to pick up again. Just jot down 
the settings of the dials for ready reference. 
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DON’T BUILD A WEAK-LEGGED ANTENNA | 5 $ 
Although guyed in several directions this antenna might ‘fall in a heavy storm. 
Note the bent condition of one of the supports. Not only may the owner of this 
. rig be deprived of his program but his PERES pok may Giray propery. 
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Courtesy of New Jë ersey Mecdent Prevention Committe 


DON’T RIG ANTENNAS ON ELEC Th 


Courtesy of New Jersey Accident Prevention Committee 


DON’T STRING UP YOUR ANTENNA 


WHERE IT MAY TOUCH ' LIGHT POLES . 
OTHER WIRES = The short arrow points out an antenna 
You involve risk when you place an supporting-pipe that passes close to 


antenna in a maze of wires like the one power lines. The long arrow indicates 
shown above. an antenna pulley attached to a cable. 
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International 


DON’T CROSS POWER LINES 


The well-constructed antenna in this 

- picture might cause injury tf one of its 

wires fell on the high power lines on the 
roadside during a-storm. 


DON’T PUT A GOOD ANTENNA IN A 
BAD ENVIRONMENT 


A heavy storm might send the pole 
(shown in the illustration) crashing 
down through the glass skylight and en- 
danger lives and“property below. Be- 
sides, the guys attached to objects on the 
roof that, if loosened, might make the 
roof leak. Never place guys so that they 
might trip persons escaping to a roof in 


<coeertesy of New Jersey Accident Prevention Committee case of a fire. Be certain that your pole 
FDON'T PLACE YOUR ANTENNA CLOSE sets firmly so that it will not topple over 
TO HIGH-VOLTAGE FEEDERS should any of its guys break. An iron 


clamp bolted to a wall will make your 


The antenna shown in this picture might arene 


fall on the high-tension lines. 


Foto Topics 


Will Our Cities Be Lighted By Radio? 


With radio-frequency currents generated in the tubes on the panel shown in this 
picture, Mr. John M. High, Jr., of Riverdale, N. Y., lights the electric bulbs of his 
miniature city without the use of wires. Near each house are small inductance 
coils of different wavelengths. By altering the frequencies of the radio waves 
with the variable condenser that Mr. High is operating, he is able to dim or put 
out lights connected with the coils. Some scientists believe that similar experiments 
foreshadow the day when cities will be lighted by radio from distant power plant S. 
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the posts Nos. 3 and 4 with the positive 
terminal connected to post No. 3. All 
you have to do after that is to insert the 
tube and turn up the rheostat C and tune 
in on the tuner. 

If another stage is desired for loud- 
speaker reproduction it can be built as 
described and set alongside the first one 
and connected up in the same manner. 

The use of the smaller tubes makes 
the amplifer applicable to a set located in 
a place where storage batteries cannot be 
used, such as on a farm or wherever 
there are no charging facilities. All that 
is necessary is to have a set of extra 
“A” battery dry-cells.on hand, in case 
the batteries in use should die down un- 
expectedly. (Caution: never use this 
amplifer, with the tubes specified, on a 
six-volt storage “A” battery!. The tubes 
will be damaged if you do.) 


” 


THE REAR VIEW OF THE AMPLIFIER 


Study this view in connection with the picture 

diagram of the hook-up on page 141. The 

location and connecting points of each wire 

appear clearly and you can determine just now 

lo bend the wires to get the shortest connec- 
tion with the proper clearance. 


crystal set you are using now and your 
batteries; and you are ready to listen in 
to much stronger signals. 

Set the amplifier on the right-hand side 
of your receiving set and connect the two 
posts on the amplifier, Nos. 1 and 2, in 
place of the telephones in the receiving 
set. Then connect the telephones to the 
amplifier to binding posts Nos, 7 and 8. 

Next connect the batteries. Connect | 
the “A” battery, which is composed of PANEL SEA T OF THE. 
three ordinary dry batteries connected in „, Ee 

: : he t t Nos S and'6 The headphone binding posts are on the right. 
series, across tI e two posts -9a The “A” and “B” battery connections are shown 

with the positive terminal connected to at the left, marked plainly with positive and 
post No. 5. The “B” battery of either "eyalive signs. The two upper binding posts 


at the left are used to hook the ampiyfp 
t5 or 90 volts should be connected across your receiving Sel. blifier to | 
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exactly what you want if you would tell 
me exactly which broadcasting station 
you are going to tear up. We have a 
great many kinds of screwdrivers.” 

“Well, I haven’t decided on the sta- 
tion. What kind of screwdrivers have 
your?” 

“Why not analyze two of them while 
you are at it?’ he suggested. “You 
know that WJY and WJZ are both 
operated in the same building and both 
run by the Radio Corporation of Ameri- 
ca. Perhaps you might get a better idea 
of broadcasting if you would just tear 
down and put together two stations at 
once. You would get every impression 
twice instead of once, and you might find 
you needed some of them twice.” Just 
what hidden significance this remark had, 
I did not bother to learn. 

“A good idea!” I exclaimed. “Have 
you some of that kind of screwdrivers ?” 

If you heard some scratching on WJY 
and WJZ the other afternoon and eve- 
ning, that was I—taking those two sta- 
tions apart, screw by screw, and laying 
bare for my own satisfaction every pos- 
sible secret of broadcasting. I even 


took down the antenna that you may 


have seen on top of Aeolian Hall. 

I took microphones apart and put them 
back together again after I had analyzed 
them. I took the amplifier panels in the 
control room apart and put them back 
together again. I unwound a couple of 
motors and memorized them. I dropped 
a $400 transmitting tube on the cement 
floor and put it more or less together 
again in the wastebasket without being 
discovered. 

As I went about my work I got the 
idea of writing this article so that broad- 
casting would become as simple for thou- 
sands of radio fans as it was fast be- 
coming for me. 

Let me now go back to the beginning. 

I thought I would go up to the broad- 
casting station and begin the evening in 
the guise of an ordinary citizen. I gave 
the name of Mr. Renfrew. The colored 
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“Are 


attendant in a white coat said: 
you broadcasting this evening ?” 

“Well—” I started, thinking how 
much more than mere broadcasting I 
was going to do. J was going to 
interpret broadcasting. 

The attendant looked at a typewritten 
schedule, and said: “Oh, yes, I see. Just 
have a chair.” He had found me or 
somebody like me on the evening’s pro- 
gram. 

While I was waiting to get at my real 
work, I made a number of observations 
and asked a great many questions. [ 
thought a little information in this article 
might help ‘it. 

It was exactly. like waiting to have a 
tooth pulled. There were several pa- 
tients around the room, and omce in 
awhile one of them went into the operat- 
ing room to have himself broadcast. 
To most of them this was as much an 
adventure with the unknown as breathing 
dentists’ gas, and they all had something 
of the manner of a man who is about 
to face his Maker. Going into an almost 
empty parlor to sing or talk to nearly a 
million people is a little bit uncanny 
and gaseous. 

I slipped into the studio with a male 
quartette from a business college. 

The broadcasters see none of the 
works and paraphernalia of broadcasting 
as I afterwards did. I imagined that the 
performers would have to be strapped 
into electric chairs in a room full of 


wires and switches and dynamos and 
guys in overalls. But broadcasting; is 
altogether parlor. There is only one 


instrument in the “studio,” and that is 
the microphone, and it is just a roind 
mahogany affair with scroll work and 


“silk in the front of it, much like that 


of the front of a phonograph. A. double 
wire runs from this out to—the world. 
And, oh, yes, the announcer has a couple 
of kitchen colanders which are his pri- 
vate microphones. And there is a! red 
light to warn the broadcaster that he' has 
only two minutes more. . 
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“Getting at the gist of the microphone” 

This red light means what it says, too, that it was one place in the world where 
I learned. Some of the highbrow broad- it would be possible to get away from 
casters resent it, but most of them re- radio, but there are receiving sets all 
alize that a schedule is a schedule. The over the place. There is one in each of 
_ operators told me of one obstinate lec- the reception rooms, and there is one 
~ turer who would not stop after they had for each group of control instruments 
* flashed him, and even given him a few in the control room. (WJY and WJZ 
minutes overtime. They then pulled the have separate studios and separate plants, 
` plug on him and let him broadcast into side by side, throughout. In fact, these 
» the wastebasket in the control room. two stations are really four stations, be- 
“They opened the control room door to cause each has a “spare” set of instru- 
®show him he was not getting into the ments all the way through. They even 
Yair, but he continued his speech for fif- carry a few spare broadcasters for use 
Seen minutes, just out of obstinacy. in case some of the “artists” do not show 
‘ Anyway, they take their own medicine up on time.) And there are receiving 
t a broadcasting station. I imagined sets in the manager’s office—in fact, re- 
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ceiving sets wherever you turn. I be- 
lieve these people are really interested in 
radio. 

At any rate, they take great pains to 
get the ultimate consumer’s point of view 
on their product. They broadcast and 
receive right in the same building. (I 
will clear up all mechanical details a 
little later and explain fully why they do 
not broadcast on their receiving sets and 
receive on their broadcasting sets. I 
discovered the card index file with which 
they keep their broadcasting and receiv- 
ing all straight. I took this card index 
file all apart with my screwdriver, so I 
understand it fully.) 

Radio, I found, has produced a new 
kind of nut—the person with the broad- 
casting instinct. Just as nine persons 
out of ten think they can act, ten per- 
‘sons out of ten now think they can 
radio broadcast, and much of the work 
of the staff of a big station is in sorting 
out the real program material from the 
chaff. One of the announcers told me 
that more than half the people who want 
to broadcast are turned away from WJY 
and Z. A long period is given every 
afternoon to “auditions” to ambitious 
talent. Music students back from Eu- 
rope, mothers with children, people with 
pet canaries, whistling bullfinches and 
dance orchestras by the dozen, as well as 
propagandists of every ilk and creed, 
come up and want to tell the world. 

Some very excellent singers have 
voices that will not broadcast well. If 
the audition manager has his doubts, he 
will try various tests. He may even go 
so far as to “broadcast” the voice back 
to the audition room only—which is like 
trying out a show in Atlantic City. 

A bass drum can not yet be broadcast. 
In some ways, radio is, you see, still in 
its infancy. 

Low voices as a rule go out better 
than big ones. I was surprised at the 
calm of the announcers. They simply 
talk casually into their microphones in 
an easy tone of voice. 

As I listened to them talk sof ly into 


their kitchen colanders, and thought of 
hundreds of thousands of people listen- 
ing to them, I made an epigram: “There 
is nothing like being prepared for what 
you are going to do.” I was glad that 
I had brought my screwdriver. 

A negro quartette came in and sang 
half a song before they discovered they 
were not plugged in. Then they com- 
menced again... “I’m going to put on | 
my shoes and roam all over God’s 
heaven.” 

Studios have to have walls deadened | 
with asbestos padding, felt, air spaces 
and drapery, to prevent reverberation. | 
Noises must not hit the microphone 
twice. The difference between oil paint 
and porous, water-color paint on the 
walls may mar or make a good broad- 
casting room. Marble halls do not make 
good broadcasting studios. When a 
brass band broadcasts at the studio, the 
microphone is put in the other room and 
a towel is thrown over its face. ! 

Before you broadcast, be sure that 
your personal record is clear. A man 
was once arrested at WJZ for wife 
desertion—while telling a bedtime story. | 
The wife and a policeman came up while 
he was still on the air. Be careful who 
you are before you broadcast. 

The more people who are listening to 
a broadcasting program, the shorter the 
distance traveled by the waves. If lots 
of receiving antennas are tuned in, they 
suck up the program before it travels 
its normal distance. (I simply drank up 
facts like this.) The normal audience of 
WJY and Z is somewhere around a mï- 
lion, but when there is a big prize fight 
or when the President speaks or when 
there is some other event of national 
cultural significance, the audience be- 
comes three or four million. The ra 
of the stations is thus sucked down con- 
siderably. Forty-second Street is ! the 
best place to live! . , 

But I know you want to know just | 
how broadcasting is accomplished. Now 
we come to the mechanical explanation.! 

There is a great deal more to radio! 
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“Just before I started to 
ratus 


‘broadcasting than merely carrying sound 
ip to the top of a tall building and 
Oushing it off. If only this were done, 
he route of the sounds so pushed would 
e largely vertical (since sound is eventu- 
illy heavier than the air and, like apples, 
subject to the laws of gravity) and the 
‘oadcasting area would therefore be 
‘itifully limited. People would have to 
eve practically in the same block to 
ine in effectively. 

‘The chief difficulty in broadcasting, 
4en, is to get the sounds to travel in 
more or less horizontal direction for 
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take the transmitting appa- 
apart” 


a great distance. Experts say tfat radio 
travels in all directions, but 1 have my 
own theory of this. My tkeory is that 
it travels horizontally evaporates 
upwards to a certain extent as it travels, 
and is subject to the laws of gravity 
(downwards) as it travels, and there- 
fore gives the impression of going in all 
directions. 

In the absence of wires, something 
must be supplied for these sounds to 
travel upon. (Wires are impractical be- 
cause of their expense, and because of 
the possibility of their getting crossed or 


and 
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blown down, and because small boys 
shoot the glass insulators off the poles. 
Wires are all right for telephones, but 
not for radio.) 

It is simple enough to understand the 
invention or discovery of radio. The 
pioneers realized that they had nothing 
but air through which to transmit sounds 
and they reasoned simply that they would 
have to do something to the air to get 
it to carry the sounds. Well, about the 
only thing that you can do to air (or 
ether) is to shake it vigorously, or splash 
it so that waves emanate. Thus the 
idea of the radio wave was arrived at 
in less than five minutes. There was 
and is no other way to get radio. 

Broadcasting then is largely a process 
of splashing or waving air and of putting 
sounds on:the waves. One of the diffi- 
culties of ‘broadcasting is that ordinary 
sounds have to have special treatment 
before they will stick on the waves 
splashed oùt from the broadcasting build- 
ing. ; 


You see most of us are troubled with 


audio frequency. This applies also to 
musical instruments. ` 

Audio frequency is something under, 
well, say, ijust guessing it off, 10,000 vi- 
brations a second. Your voice may vi- 
brate that fast and your ear, being nor- 
mal, may hear that fast. United States 
“senators may vibrate down as low as 
five times a month. 

If, on the other hand, you have ever 


watche1 the antenna on your radio re-” 


ceiving set you will have noticed that 
it is vibraiing (when WJY is coming 
in) about 660,000 times a second. 

How is it possible to get ordinary 
audio-frequency sounds tò shimmy fast 
enough to keep up with radio frequency ? 

When I have explained that you will 
have the secret of broadcasting. 

There are three departments of a 
broadcasting station: 1, the studio con- 
taining the entertainer and the micro- 
phone; 2, the control room; 3, the trans- 
mitting room with antenna attached. 

Starting in the studio with my screw- 
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driver I took a microphone apart and 
discovered there was nothing to it. 

It is nothing more or less than a sort 
of telephone which gets the thing started. 
I took it all apart but found nothing in 
it with which I was not perfectly fa- 
miliar. There were a few slices of 
Buick magneto, some miscellaneous 
screws and widgets, and a lot of springs, 
some dirt, and one thing and another of 
no consequence. 

Having fathomed the microphone, I 
went into the control room. The boys 


- told me they had never seen the place 


so upset. I opened up all the switches 
and started the electric fan and took the 
lids off of everything in sight and emp- 
tied the wastebasket. I unbuttoned 
most of the secrets of the control room 
in less than fifteen minutes. I found 
there is not much to it, aside from con- | 
trol. 
If a tenor sings too loud, the control | 
operators note it immediately on the | 
oscillograph and they hear it even more , 
immediately on one of the receiving sets ` 
in the room, and they squeeze the control 
a fraction of an inch, and can thus do 
wonders with a tenor who is, only so so. 
If he is weak, they give the ‘apparatus a 
little more gas, and raise his voice to 
normal. Incidentally, I took the oscillo- 
graphs (one for each station) apart but 
they were not very interesting, so I be- | 
lieve I put them back together again. 
Thus far we have been dealing with | 
audio frequency, as you have perhaps ' 
sensed. 
On the roof everything changes. 
The operators up there talk in radio’ 
frequency, and it took me perhaps five! 
minutes to adjust my ears to their; 
strange lingo. The tempo up there as 
much faster in every way. I found! 
myself using my screwdriver im radio! 
frequency, as I took all of the trans-| 
mitting apparatus apart and spread it 
out on the roof. It was a clear, star- 
light night. 
What struck me as I delved into thg 
transmitting apparatus was its utter sim 
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3rd Installment 


THE FIRST TO PROPOSE ELECTRIC POWER 
TRANSMISSION BY WIRELESS 


WHILE most popularly known for his al- 


‘ternating current motor and high-frequency 


oscillator, N1iKoLA TESLA is more directly asso- 
ciated with the work preceding radio experi- 
ments on accowit of his wireless power 
transmission schemes. Realizing that it re- 
quires tremendous pressure to force an electric 
wave through the atmosphere at sea level and 
considerably less in the rarified air above the 
earth, Tesla in 1892 proposed to erect towers 
on mountain tops between which electric en 
ergy might be transmitted through the air, 


THE INVENTOR OF THE SENSITIVE COHEREK 


By employing some of the same principles 
employed by David Hughes, a Frenchman, 
EpouArD BRANLY, in 1890 devised a sensitiv 
detector of radio waves. This instrument was 
called a “coherer” because the metallic por- 
ticles used in tt cohered or clung together under 
the influence of electromagnetic oscillattons. 


This contact of the fine specks of metal allowed 


the passage of an electric current through them, 
whereby a signal could be recorded. Branly’s 
device provided one of the first highly sensi- 
tive instruments for detecting electromagnetic 
waves and was somewhat like the device later 
employed by Marconi in his first radiotele- 
graph reception tests 


ez 


THE FIRST MAN TO SPAN THE 
ATLANTIC BY RADIO 
Wits the heritage of numerous investiga- 
ors and his own ingenuity and persistence, 
GUGLIELMO Marconi, in 1901 succeeded im 
transmitting the Ictter “S” in Morse code by 
radio from Poldhu, England, to St. John's,’ 
Newfoundland. He used an elevated wire for 
an antenna, a ground connection and a large 
induction coil to produce electric oscillations. 
that were detected with a coherer. Previos 
to this Marconi had transmitted over a dis 
tance of 34 miles at sca. As a pupil of Pro 
fessor Augusto Righi at Bologna, Italy, 
Marconi became. interested in the experim 
of Hertz, the first man to create and dete 
electric waves. 
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mi THE INVENTOR OF THE FIRST 

S SENSITIVE DETECTOR 

a  Berore 1903 the antiquated coherer was the 
Ww most sensitive radio wave detector. Professor 
gc  RecınaLpD A. FESSENDEN, an American, pat- 
; ented at that date a liquid detector. A silver- 
wis pleted platinum wire, just barely touching a 
yb weak solution of nitric acid, formed Fessen- 


nt dews electrolytic detector. Chemical action ` 


between the metal and acid was believed to 
at build up an insulating film of gas around the 
„£ Wire. The detector behaves like a rectifier, 
14 possibly because radio waves in only one direc- 
yi tion can break down the obstructing film. l 


«’ THE PARENT OF .THE TWO-ELEMENT 
VACUUM TUBE | 

iil ProFessor J. A. FLEMING of London, was 
¢ fomiliar with Edisons experiments with dis- 
, charges of particles from a filament in an in- 


“, In 1902 he employed a modification of one .of 
”. Edisons lamps to detect electromagnetic waves 
i ceeded in using it as a rectifier m a radio 
receiving circuit, and it was proved later m the 
«laboratory that his valve could oscillate. His 
“, detector had only two elements whereas those 


used today have three. 
7 


ONE OF THE FIRST OF THE 
RADIO SIGNALERS 

. Sr OLIVER Lonce is one of the very earliest 
f the radio investigators. His frequent lec- 
tres in which he expounded the results of his 
speriments were sometimes a direct stimulus 
other inventors. In 1894 he sent signals by 
e discharge of a Leyden jar and devised 
merous receiving devices, among which were 
veral types of coherers. Sir Oliver was one 
the first to devise methods of tuning. 


, candescent lamp, called “the Edison effect.” . 


W and called it the thermionic valve. He suc- 
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OLD TYPES OF TUNERS MAY COME-INTO-THEIR: OWN AGAIN 


Broadcast listeners with crystal sets will 


receive programs without interference 


almost as well as those with highly selective tube sets, if super-power broadcasting 
becomes a reality. Radio will then reach thousands who might otherwise never 
arrive at the tube-set stage. 


HOW TO IMPROVE 


Broadcast Reception 
V: Cutting Down Spark Interference 


Despite the new grouping of wave frequencies recommended by the recent 
Radio Conference, spark transmitters ‘that cover a broad waveband will 


continue to be nuisances. 


Super-power broadcasting is an immediate solu- 


tion for the damped wave problem. 


By JOHN V. 


INCE the fourth article of this series 

was prepared the Third National 
Radio Conference has been held, under 
Secretary Hoover’s direction, at Wash- 
ington. 

Interference with broadcast reception 
caused by spark transmitters was one of 
the topics that the Conference studied 
with a good deal of care, and a number 
of recommendations were made that 
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should be directly helpful in improving 
the situation. 

In increasing the number of wave- 
bands or channels to be used for broad- 
casting, so as to allow the broadcast sta- 
tions to operate with less mutual inter- 
ference, the Conference suggested a new 
grouping of wave frequencies and a new 
classification of broadcasters, as shown 
in the table on the next page. | 
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s Frequency © W avelength o ” Service a. ts | 
2,000,000 cycles 150 meters -Amateur CW and ICW Radio T elegraph - 
to to ix i 
1,764,000 170 ae, O a at 
1,764,000 170 i Amateur Radio Telegraph - LO omeen e 
- to to poopoo A to 
1,666,000 180 a ce “Be im | me 
1,666,000 180 _ Amateur CW and ICW Radio Telegraph ° 
to to batik tee ley s D- a tees contd y 
1,500,000 200 - - 
1,460,000 205 © Class 3 Broadcasters i, 
to to (less than 100 watts power.) 
1,420,000 211 l pai 
1,400,000 214 Class 2 Broadcasters 
to to (corresponding to old Class A) 
1,090,000 275 a 
1,070,000 280 Class 1 Broadcasters we 
to to. (corresponding to old Class B) 
550,000 545 a 
500,000 600 Marine calling and distress signals 
Outstanding features shown by this l. The ee have agrees to eliminate 
tabulation, and features that are bound Spark transmission, thus freeing the 


high-frequency end of the broadcasting 


to help out our recent troubles from spark range of waves from this interruption. 
and other wave-interference, are the fol- 2. The amateurs have agreed to restrict 

i their radiotelephone experiments to the 
lowing : band between 1,666 and 1,764 kilocycles 
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HOW HIGH POWER STATIONS CAN AVOID SPARK TRANSMITTERS 


As long as the signal intensity of the broadcasting station is less than that of the 

spark set, interference will exist as shown graphically in the diagram. However, 

by increasing the intensity of transmitted signals as indicated above the broad- 
caster will break through spark “jamming.” 
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OLD-STYLE SINGLE-SLIDE 
TUNER HOOK-UP 

Crystal sets wired in the manner shown 

in this diagram tune too broadly for 
satisfactory radio-telephone reception. 
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(170 to 180 meters) to aid in removing 
this sort of interference from the 
broadcast range. 

3. The marine interests have agreed to stop 
the use of the old 1,000 kc (300 meter) 
and 666 kc (450 meter) waves, which 
caused so much trouble in broadcast 
reception. 

4. The marine interests have agreed to use 
the 500 kc (600 meter) wave, adjacent 
the broadcast band, for calling and dis- 
tress purposes only. Ship-and-shore 
message trafic will thus be handled 
upon the new lower-frequency channels 
more remote from the broadcasting 
waves, 


It is only natural for all of us to hope 
that these various recommendations and 
agreements of the Conference can be put 
into practical operation at the earliest 
possible date. They are likely to produce 
an immediate improvement in broadcast 
reception, though of course no one ex- 
pects any or all of them to prove itself 
a perfect panacea that can overcome all 
difficulties. It still remains for us to do 
everything we can to improve the selec- 
tion or discrimination power of our radio 
receivers, for unless we do our utmost in 
that direction we may expect to suffer in- 
terference from spark transmitters even 
under the new wave assignments. 


Why Interference Will Continue 
to Exist 


You may wonder why the changes in 
working wave frequencies will not be suf- 
ficient to prevent the occurrence of such 
interference. It seems entirely unrea- 
sonable to many people that they should 
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be disturbed, in receiving broadcast 
speech or music, by dots and dashes sent 
out at what appear to be widely different 
wave frequencies. For instance, even a 
reasonably selective receiver can take pro- 
grams from WJZ (New York) on the 
660 kilocycle wave without interference 
from WEAF at 610 kc or WNYC vat 
570 ke. The frequency-differences are150 
and 110 ke respectively. Yet this same 
receiving set, while tuned to WJZ, may 
be badly interfered with by a ship at sea 
operating at the nominal wave of 425 kc 
(706 meters), differing from WJZ’s wave 
by 215 kilocycles ! | 

The main reason that such interference 
can occur lies in the second factor of fthe 
problem, as listed in the January article. 
This factor is the width of wave-fre- 
quency band occupied by the interfering . 
wave. Spark transmitters, such as lare 
commonly used in the ship and shore 
service, are notoriously bad actors in this 
particular. 


The Difference Between the CW and 
the Spark Wave 


modern continuous-wave 
interrupted-continuous-wave 


Whereas a 


(CW) or 


(ICW) radio-telegraph transmitter wall 
work within a waveband less than one 
or two kilocycles wide, and produce little 
or no interference in receivers sharply 
tuned outside of that band, the old spark 
transmitter may spread out its signal 


THE DOUBLE-SLIDE TUNER 
The re-arrangement indicated in this die- 
gram of a single-circutt tuner shows 
how selectivity may be improved where- 
by closer tuning for broadcasting can be 

accomplished. 
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THE GIANT RADIO PLANT THAT TALKS ABOVE THE SPARK 


This picture of the Rocky Point station, the radio central near New York City, 
shows a typical high-powered plant. Large broadcasting stations are the first steps 


toward solving spark interference. 


No damped wave transmitter will be able to 


“bust” the super-power station of the future. 


splashes over all wave frequencies within 
a few hundred kilocycles! 

Thus, a CW transmitter working at 
405 kc can hardly be heard, if at all, in 
a good receiver tuned below 404 kc or 
above 406 kc, even though the receiving 
‘point is located relatively near to the 
sending station. On the other hand, a 
spark station having high damping might 
be heard, in the same receiver, on all set- 
tings from 200 to 700 kilocycles. 

Some of you are perhaps now wonder- 
ing why the radio art tolerates such in- 
efficient use of the “ether” as is necessary 
when spark transmitters are permitted to 
operated. The answer is that the spark 
installations were in existence and were 
doing fairly satisfactory work long before 

the demand for more and more radio 
channels became as acute as it is today. 
All of these old sets on shipboard repre- 
sent a substantial investment, and the 


amount of money involved in replacing 
or converting them is no small sum. They 
are gradually being changed-over or 
scrapped, however, and some day we may 
expect to see them only in museums. 


Spark Transmitters Are the Radio 
Road-Hogs 


But in the meantime, as has aptly been 
pointed out, traffic in the radio channels 
can be no more effectively regulated or 
utilized than could traffic on a boulevard 
where huge juggernauts fifty or a hun- 
dred feet in width were allowed to plunge 
along at will. We shall have spark trans- 
mitters with us for years, however, un- 
less somebody loses patience with their 
propensity to tear through the radio chan- 
nels, and, over the protests of their own- 
ers, legislates them out of existence. 

What can we do in these spark-ridden 


- years, then, to make the interference as 


A VARIABLE CONDENSER USED WITH 
THE ELEMENTARY SET WILL 
HELP FIGHT THE SPARK 
Introducing capacity in the antenna cir- 
cuit as shown above will enable you to 
improve tuning with a _ single-circust 
crystal set. 


little as possible? Is there anything that 
will help us to receive broadcast programs 
free from dot-and-dash interruptions? 

Fortunately there is. We may take ad- 
vantage of the third and fourth factors 
of the problem (as outlined in the fourth 
article of this series). We may improve 
the excluding-power (or sharpness of 
tuning) of our receivers; and we may 
improve the intensity of the broadcast 
signal we desire to receive, as compared 
to the intensity of the interference. 


Why We Have Trouble in Tuning Out 
the Sparks 


The first of these items—the improve- 
ment of receiver selectivity—cannot cure 
the spark evil. 

That is true because the spark station 
distributes its power all over a vast num- 
ber of wave-frequencies, and, if you are 
at all near to the spark transmitter you 
will be likely to pick up some interference 
on any broadcasting wave no matter how 
sharply you tune to it. Nevertheless, 
there are some features of this interfer- 
ence problem that appear to have been 
overlooked in many quarters and yet 
which offer some hope to us. 

Most broadcast receivers do not ex- 
clude interference from powerful, near- 
by stations even though they are capable 
of discriminating sharply between waves 
from distant stations. There is vast room 
for a general improvement along. these 
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lines, and it is this type of improvement 
that will be helpful in cutting out spark 
interference. Incidentally, gains in this 
direction will also be valuable in reducing 
interference from “static” or strays, and 
from nearby radio telephone stations. | 


How Broadcast Stations Can Help ta 
Increase Broadcast Signal Strength 


The second point of attack on the spark 
interference problem is one whieh the 
listeners can help only indirectly. It con 
sists simply of increasing the power of 
broadcasting stations. 

This is by far the most certain way t 
overcome all kinds of interference, a 
has been demonstrated again and again 
in all branches of the radio field. Year 
ago transatlantic radio telegraphy w 
attempted with transmitter powers aş 
small as five kilowatts. Even with su 
small power signals were received at grea 
distances, but only under the quietest and 
most favorable conditions. By increasing 
the power of the transmitters to as much 
as two hundred kilowatts the received sig- 
nal was made six or seven times as loud, 
so that it could be distinguished through 
whatever part of the interfering noises 
could ‘not be filtered out in the receiving 
apparatus. 

The best broadcasting stations are us- 
ing, on the average, something over one- 
half kilowatt of power. At distances of 
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even fifty or one hundred miles the sig- 


THE ADDITION OF A VARIOMETER 
WILL GIVE GREATER REFINE- 
MENT FOR TUNING 


The crystal set that is used with a varia- 
ble condenser and variometer wired as in 
this diagram will meet ordinary needs 
for reception from super-power stations. 
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THIS TYPE OF SMALL TRANSMITTER IS AT THE MERCY OF THE SPARK 


This 50-watt set is operated at Boston College. 


Such low-powered sets as these 


are likely to have their programs spoiled by high-powered spark transmitters in 
their vicimties. 3 


nals from such stations are often too faint 
to be heard clearly through interfering 
noises. To be sure, conditions are some- 
times so good that the stations are heard 
over thousands of miles, but we must 
all admit that such long distances repre- 
sent exceptional and not average day- 
and-night, summer-and-winter, perform- 
ance. 


Let us suppose that some particular 
evening you are receiving from a mod- 
erately distant half-kilowatt broadcaster 
whose signal may be said to have a 
strength of 100 units in your receiver. 
Now imagine that an interfering spark 
“breaks through” with a received inten- 
sity of 300 units. Of course your recep- 
tion will be spoiled. If, now, the broad- 
cast station could quadruple its power, 
making it two kilowatts, the signal would 
be doubled to 200 units. This would still 
be too weak to be heard above the inter- 
ference of even a few local spark 
transmitters. 


Why We Need Higher Powered 


Transmitters 


But if the broadcast plant could be 
increased to twenty kilowatts, the received 
signal would rise to over 600 units in 
strength and would dominate the inter- 
ference. 

This is such a simple and positive way 
of overcoming many interference troubles 
that one wonders that it has not been more 
generally applied. The reason is proba- 
bly that twenty kilowatt radio-telephone 
stations cost more than _half-kilowatt 
plants, just as the big electric stoves used 
in some hotels cost more than household 
electric toasters. The hotel stove may use 
twenty kilowatts of power ; the toaster uses 
about half a kilowatt. It is certainly high 
time that radio broadcast stations got out 
of the toaster class, so that their signals 
might override much of our present-day 
interference. It is profoundly to be hoped 
that more powerful broadcast stations will 
soon come into operation, and you can do 
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a part toward advancing the art by en- 
couraging such larger plants. 

Having reviewed the possibilities in 
this direction, let us return to the matter 
of receiver selectivity and see what can 
be done to gain some’ freedom from inter- 
ference by that means. 

Of course there are all kinds of radio 
receivers in use for listening to broad- 
casting, and the various kinds have vary- 
ing degrees of selectivity. Lowest on the 
list is probably the single-tuned-circuit 
crystal set, and since this is doubtless the 
least selective outfit in common use, let 
us first find out what can be done to im- 
prove it. 


How We Can Improve the Receiver — 


If the receiver consists simply of a coil 
of wire connected in variable amounts (by 
a multiple-point switch or a sliding con- 
tact) between antenna and ground, and 
having the crystal, telephones and accu- 
mulating condenser shunted across the 
entire portion of the coil that is in circuit, 
we can do a-good deal to improve mat- 
ters. Probably the most effective step 
would be to connect the side-circuit con- 
taining the crystal and condenser across 
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only half or even less of the active part 
of the coil. 

Further improvement would be had, 
though probably less in amount, by cut- 
ting out the switch or sliding contact and 
putting a variable condenser in series be- 
tween the entire coil and the antenna. 
This variable condenser would then be 
used for tuning. A still better arrange- 
ment would be a condenser and a vari- 
ometer in series between antenna and 
ground, with the crystal side-circuit 
tapped across only half of the variometet. 

This marks about the limit of what can 
be done with a single-tuned-circuit and 
crystal detector, though in any event it is - 
a good plan to be sure that there are no 
insulation leaks or high-resistance joints 
in the antenna-to-ground circuit. Signal 
strengths in a receiver have often been 
doubled or trebled by the simple plan of 
scraping bright and re-splicing every con- 
nection in the circuit. 

A considerably greater degree of free- 
dom from spark interference can be had 
by converting the single-tuned receiver 
into one using two tuned circuits. This ` 
will be discussed in the next article of 
the series. 


‘Pacific & Atlantic 


THE FIRST TRANSATLANTIC CHESS MATCH BY RADIO 


A new milestone in the history of radio was established on December 8, 1924, when 
the students of Haverford College in Pennsylvania began a series of games with the 
students of Oxford in England. 


From a photograph made for POPULAR RADIO 


THE NEW REFLEX WORKING ON A 30-FOOT ANTENNA 


Two stages of resistance-coupled amplification are used in the set shown above after 


one reflexed stage of transformer-coupled amplification. 


This hook-up results in 


much improved quality of reproduction. ` 


+, 


REFLEX RECEIVER 


—With the New Sodron Detector 


HOW TO BUILD A ... 


i 


The set here described is particularly recommended 


because it will not radiate. 


It is further notable for its 


distortionless operation. It tunes simply and will work 
well on a short antenna 


By ALBERT G. CRAIG 


Cost oF Parts: About $65.00 
RECEIVING RANGE: Up to 3,000 miles | 


Here ARE THE ITEMS You WILL NEED— 


A, B, C, D—Sickles Coil-set No. 20 (A and 
B—primary and secondary. coils of coup- 
ler; C and D—primary .and secondary 
windings of radio-frequency trans- 
former) ; a 

E—Duplex Engine Governor, series FR, 21- 
plate variable condenser (with Na-ald 
4 inch dial) ; 

F—Duplex Engine Governor, series FR, 21- 
plate variable condenser (with Na-ald 
4 inch dial) ; 

G—Cardwell 7 plate variable condenser, 
(.0001 mfd.); 
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H—Dubilier mica fixed condenser, .00025 
mfd. (with grid-leak clips) ; 

I—Dubilier mica fixed condenser, .0005 mfd.; 

J—Daven grid-leak, 5 megohms; 

K1, K2, K3 and K4—Naz-ald standard sock- 
ets, type 400; 

Li—Cutler-Hammer rheostat, 30 ohms; 

L2—Cutler-Hammer rheostat, 4 ohms; 

M—Carter closed-circuit jack, type 102A; 

N—Carter filament-control jack, type 103; 


_ O—Federal No. 65 audio-frequency trans- 


former; 
P—Bradley switch; 


A 
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THE COMPLETE CIRCUIT DIAGRAM 
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This is the hook-up for the new reflex. Notice that all the symbols 


for the instruments bear designating letters which reappear in the list of parts given 
on pages 159 and 160, as well as throughout the text and the following illustrations. 


Q1 and Q2—Daven resisto-couplers ; 

R1 and R2—Dubilier mica fixed condensers, 
.006 mfd. ; 

S1 and S2—Daven resistors, .1 meghom; 

Tl and T2—Daven resistors, .25 megohm; 

U—Amsco switch lever, with points and 
stops; 

V—composition panel, 7 by 26 inches; 

W—hardwood sub-base, 67% by 2434 inches; 

X1, X2 and X3—binding post, coupler, and 


ERE is a circuit which will not radi- 

ate! That alone should be almost 
enough to interest those who listened in 
on the recent transatlantic tests or who 
have had some important part of a pro- 
gram blotted out by their neighbors. 
Sooner or later the radiating receiver 
must be banned, as even a competent 
operator can hardly expect to make a set 
behave at all times. 

However, this latest tuned radio-fre- 
quency receiver has other points to rec- 
ommend it and several improvements 
over the two circuits of the same type 


radio-frequency transformer panels; 
Y1, Y2 and Y3—binding post, coupler, and 
condenser mounting brackets; 
Z—cabinet, 7 by 26 inches (7 inches deep) $ 
8 Eby binding posts; 
machine screws; wood screws; bus wire; 
1 D-21 sodion detector tube and 3 UV-201l-a 
or C-30l-a vacuum tubes; 
“A” battery (6-volt storage) ; 
“B” battery (total 135 volts). 


that have been previously described in 
POPULAR RADIO. 

The set operates on a short antenna 
of 50 to 75 feet, which span can be found 
in practically any location. In the labora- 
tory it was also tested on an indoor an- 
tenna 30 feet long, on which good loud- 
speaker reception of local stations was 
obtained. 

As the radio-frequency tube has been 
reflexed to give a stage of audio-fre- 


quency, the resultant amplification is at 
least equal to that of the customary five> 


tube set. 
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After the reflexed stage of amplifica- 
tion, two stages of resistance-coupled 
amplification have been employed to 1m- 
prove the quality of reproduction of 
speech and music. 

The new sodion detector tube has been 
utilized because of its excellent sensi- 
tivity and low current consumption. The 
set with four tubes burning takes the same 
amount of current as one of the stand- 
ard detector tubes. 

Construction of this set has been sim- 
plified by designating coils that are ob- 
tainable ready-built. 

The theoretical wiring diagram of Fig- 
ure 1 will give a good conception of the 
circuit that is employed. The picture 
d'agram of Figure 2 will furnish specific 
directions for connecting up the instru- 
ments which are mounted in their proper 
places. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
oears a designating letter. In this way the 
>rospective builder of the set may easily de- 
ermine how to mount the instruments in the 
~orrect places and connect them properly in 
the electric circuit. The same designating let- 


ters are used in the text and in the list of 
parts at the beginning of the article. 


q 


The list of parts there given includes the 
exact instruments used in the set from 
which these specifications were made up; 
but the experienced amateur will be able 
to pick out other reliable makes of in- 
struments which may be used in the set 
with equally good results. For exact 
duplication of results, however, we 
recommend the parts specified to the 
novice. 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes -drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and 
materials for building the set, the amateur 
should prepare the panel V (shown in Figures 
3, 4, 5, 6, 7 and 8). 

First, cut the panel to the correct size, 7 by 
26 inches. Then square up the edges smoothly 
with a file. 

The centers for boring the holes (which are 
necessary for mounting the instruments ) 
should be laid out on the panel as shown in 
Figure 8. A convenient method of doing this 
is to lay out all center holes on a piece of 
paper the same size as the panel; then the 
piece of paper should be pasted on the panel 
and the centers marked directly on the panel 
by punching through the paper. 

he holes outlined with a double circle 
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THE WORKING PLAN FOR CONNECTING UP THE VARIOUS 
Figure 2: The upper rectangle represents the panel 
and on it the instruments are drawn just as they appear. 
T he lower rectangle represents the baseboard and the 
mstruments are drawn in about their relative positions. 


should be countersunk, so that the flat-head measuring the size of the screws and shafts 
machine screws used for fastening the instru- of instruments that must go through the holes. 
ments will be flush with the panel. All the When the panel is drilled, it may be given a 
rest of the holes in the panel are straight drill dull finish by rubbing lengthwise with fine 
holes. Sizes for the diameter of these holes sandpaper until the surface is smooth - then 
have not been given, but the builder will read- the same process should be repeated, except 
ily decide what size hole is necessary by that light machine oil should be applied dur- 
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INSIRUMENTS TO MAKE UP THE COMPLETE CIRCUIT 
The cetres drawn in in heavy black lines show the 

exact way to run the wires to connect the instruments 

and parts after you have mounted them according to 

ke instructions given, 


ag the rubbing. The panel should then be piece of %-inch hardwood, surfaced on both 
© ubbed dry with a piece of cheesecloth; a dull sides, can be obtained the work of squaring 
-emmanent finish will be the result; or, left up and finishing the edges will be a minimum. 

himy if care is exercised, so that it is not Make up the composition binding post panel 
. “matched during the drilling. X1, the coupler panel X2 and the radio-fre- 
< Phe sub-base W (see Figures 4, 5, 6 and 7), quency transformer panel X3 according to the 
# wuld be cut to size 67% by 2434 inches. If a dimensions given in Figure 10. 
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THE PANEL VIEW OF THE RECEIVER 


Figure 4: This gives an idea of how the set looks from the front and as the dials 

and knobs are marked with letters which correspond to the instruments to which 

they are attached, the prospective operator will have no trouble in locating the various 
‘i’ tuning controls as they are explained in the instructions for tuning. 
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A TAKE PARTICULAR NOTE OF THE LETTERING 
AT of the designations in numbers and letters agree with those used throughout the 
drawings, text and list of parts. By following these carefully you should make no 
errors in wiring or placing your parts. 
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Next, cut the two binding post panel brack- 
ets Y1, the coupler mounting bracket Y2 and 
the two condenser mounting brackets Y3 out 
of 12-inch by yzs-inch strip brass as shown in 
Figure 10. All the brackets used in this set 
were made by cutting up the small standard 
brass angles which can be obtained in hard- 
' ware stores; this method will save some work, 

Complete specifications for constructing the 
cabinet Z, are- shown in Figure 9. It may be 
made out of %-inch hardwood such as mahog= 
any, walnut or oak, and finished to suit the 
taste of the builder. Or the cabinet may be 
purchased from your radio dealer as it is a 
standard size. In the latter case it will be 
necessary only to cut the slot in the back of 
the cabinet for the binding post panel. 

Preliminary to mounting the parts of the 
set fasten the panel V at right angles to the 
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sub-base W. (See Figures 4, 5, 6 and 7.) 

Now, mount the two variable condensers E 
and F on the panel. The correct positions are 
shown in Figures 4 and 5. Attach one of the 
Na-ald dials to the shaft of each condenser. 

By means of the two condenser mounting 
brackets -Y3, secure the neutralizing condenser 
G on the back of condenser F as indicated in 
Figures 4 and 5. In each case the brackets 
are fastened under the machine screws which 
hold the metal end plates on the condenser. 
First remove the proper screws from condenser 
G and replace them with the brackets under 
them, at the same time lining up the remain- 
ing bracket holes with proper screws of con- 
denser F. In the same manner fasten the 
brackets to condenser F, thus securing con- 
denser G in position. P 

Next, fix the switch lever U and its seven 
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VIEW OF THE SET AS SEEN FROM THE LEFT 


Ficure 6: This illustration shows the general manner of mounting the sockets, 
inductance units and the primary switch. 
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VIEW OF THE SET AS SEEN FROM THE RIGHT 


FIGURE 7: 


switch points and two stops on the panel. See 
Figures 3, 4, 5 and 6. 

Mount the jacks M and N on the panel as 
shown in Figures 3, 4, 5 and 7. The frames 
of the jacks are to be turned down. 

In the same horizontal line with the jacks, 
secure the filament switch P on the panel. 
See Figures 3 and 5. 

To complete the panel, mount the two rheo- 
stats L1 and L2 on the panel in the positions 
mdicated in Figures 3, 4 and 5. The terminals 
ere towards the top. 

Beginning with the base-mounted instru- 
memts, fasten the sockets K1, K2, K3 and K4 
9 the sub-base with wood screws in the posi- 
coms shown in Figures 4 and 5. Note the 
ositions of the socket slots from Figure 5. 


This end view gives the manner in which the rheostats, sockets, the 
jacks and binding posts are mounted. 


Now, mount the two resisto-couplers Q1 and 
Q2 with the P and G terminals towards the 
rear of the set. See Figures 4 and 5 for the 
exact positions. 

Fasten the audio-frequency transformer O 
to the sub-base with the Pl and P2 terminals 
towards the rear of the set. The position is 
shown in Figures 4 and 5. 

Secure the radio-frequency transformer, con- 
sisting of coils C and D wound one over the 
other, to the small panel X3 with a flat-head 
machine screw, turning the terminals of the 
transformer towards the longer portion of the 
panel X3. The radio-frequency transformer 
is now fastened to the sub-base as indicated in 
Figures 4 and 5. The terminals should now be 
on the side near the main panel V. 


168 


© 
` | ™ = 
N 
4 


POPULAR RADIO 


4fp- 


THE DRILLING PLAN FOR THE PANEL 


Ficure 8: 
ments. 


This drawing shows where to drill the holes for mounting the instru- 
The correct spacings are given for the holes. 


The holes outlined with a 


double circle should be countersunk. Always start drilling holes in the panel with a 
small drill—one-sixteenth is a desirable size. Never attempt the drilling without using 
a sheet of paper with the holes properly marked on it and then pasted on the panel. 


Starting on the fixed-coupler, fasten the 
brass bracket Y2 to the panel X2 with the 
countersunk side of the upper holes on the 
opposite side of the panel. Now screw the 
bracket Y2 down on the sub-base, thus secur- 
ing panel X2 in a vertical position. By a 
machine screw through the lower remaining 


hole in panel X2, fasten primary coil A in a` 


horizontal position. In the upper hole in panel 
X2, fasten secondary coil B at approximately 
the angle shown in Figures 2 and 4. Fig- 
ures 4, 5 and 6 also show clearly the assembly 
and position of the fixed-couplcr. 

To complete the construction work fix the 
eight binding posts on the panel X1, and then 
fasten the binding post panel to the sub-base 
by means of the two brackets Y1. (See Fig- 
ures 4 and 5.) 


How to Wire the Set 


When wiring, it should be remembered that 
all connections from the high-voltage side of 
the transformers or coil (that is to say the side 
next to the vacuum tubes) should be kept about 
Y% inch away from other wiring and should 
not run parallel to it for any considerable 
distance. This also includes the wiring from 


the radio-frequency transformer to the con- 
denser G : 

Use tinned-copper bus wire throughout. All 
connections should be bent into the proper 
shape and then soldered in place. 

Start wiring the filament-lighting circuit ac- 


cording to Figures 1 and 2. The main posi- 
tive and negative filament bus wires run along. 
on the side of the sockets towards the panel 
and close to the sub-base. Connect the posi- 
tive terminals of sockets K1, K2 and K3 “ot 
continue the wire to the second terminal o 
jack N, counting from the top. Now connec 
this main positive filament bus to the positive 
“A” battery binding post (No. 4) and the nega- 
tive “B” battery binding post (No. 5). Con- 
nect the top terminal of jack N to the positive 
terminal of socket K4. 
Next, connect the negative terminals of 
sockets K1, K3 and K4; then continue this wire 
to the horizontal binding post of rheostat L2. 
Also connect the negative terminal of socket 
K2 to the horizontal binding post of rheostat 
L1. Connect the vertical binding posts of 
rheostats L1 and L2 to the filament lighting 
switch P. From the other terminal of switch 
P run a wire to the wavelength switch f{ 
Take a connection off this wire to negative “A” 
battery binding post (No. 3) and the ground 
binding post (No. 2). This completes the fila- 
ment wiring. 
Now, connect the inside terminal of prima 
coil A to the antenna binding post (No. ] 
Join the remaining seven taps of coil A to }he 
switch points. 
Join the grid terminal of socket K1 
stationary plates of condenser E and the 
side terminal of secondary coil B. Connect 
rotary plates of condenser E, the S2 terminal 
of audio-frequency transformer O and the Gn- 
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side terminal of secondary coil B. Attach the 
S1 terminal of transformer O to the negative 
“A” battery lead before it reaches the rheo- 
stats. 

Starting on the plate circuit of the first 
tube, connect the plate terminal of socket K1 
to the stationary plates of condenser F and 
these plates, in turn, to terminal No. 1 of the 
primary coil C of the radio-frequency trans- 
former. Join terminal No. 3 of the same coil 
C to the rotary plates of condenser F. The 
rotary plates of condenser F are already con- 
nected to the rotary plates of condenser G 
through the supporting brackets Y3. Connect 
the stationary plates of condenser G to the 
stationary plates of condenser E. Connect 
terminal No. 2 of coil C to terminal P of the 
first resisto-coupler Q1. Then, connect the 
B- terminals of resisto-couplers Q1 and Q2 
to the positive “B” battery binding post 
(No. 8). 

Insert the 5 megohm grid-leak J in the clips 


of the .00025 mfd. grid condenser H and, with 
_a short piece of bus wire, connect one side of 


the condenser to the grid terminal of socket 
K2. Run terminal No. 4 of the secondary coil 


: D of the radio-frequency transformer to the 


other side of the grid condenser. Attach ter- 


: minal No. 5 of the coil D to the wire running 
. from the negative binding post of socket K2 
. to rheostat Ll. 


socket 


Run a wire from the plate binding post of 
K2 to the P1 terminal of transformer 


. O. Connect the P2 terminal of transformer O 
-to the positive “B” battery binding post No. 6. 


Connect the G terminal of resisto-coupler Q1 
o the grid binding post of socket K3. Con- 


sect the F terminal of resisto-coupler Q1 to 
he negative binding 


st of socket K3. 
Connect the plate binding post of socket K3 


: nd the top terminal of jack M. Run a wire 
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from the P terminal of resisto-coupler Q2 to 
the middle terminal of jack M. Connect the 
bottom or frame terminals of jacks M and N 
to the positive “B” battery binding post 
(No. 7). 

Connect the G terminal of resisto-coupler 
Q2 to the grid binding post of socket K4. 
Connect the F terminal of resisto-coupler Q2. 
to the negative binding post of socket K4. 

Run a wire from the plate binding post of 
socket K4 to the third terminal (counting from 
the top) of jack N. 

Condenser I is supported on the wiring di- 
rectly back of socket K2. Connect one side of 
this condenser to the wire running to the P 
terminal of resisto-coupler Q1. Connect the 
other side to the wire running to the positive 
“A” battery binding post (No. 4). 

Finally, ground the core of transformer O 
by attaching a wire under one of the screws 
which hold the transformer down. 

Insert the .006 mfd. fixed condensers R1 and 
R2 in the clips provided on resisto-couplers 
Q1 and Q2. Insert the .1 megohm plate re- 
sistors S1 and S2 between the P and B+ ter- 
minals of resisto-couplers Q1 and Q2. Insert 
the .25 megohm grid-leaks T1 and T2 between 
the G and F terminals of resisto-couplers Q1 
and Q2 respectively. 


How to Install the Set 


After the set has been completely wired, 
place it in the cabinet and fasten with wood 
screws through the holes provided in the panel. 

The binding post panel will now fit into the 
slot in the back of the cabinet and will come 
approximately flush with the back of the cab- 
inet. 

Attach the antenna lead-in wire to binding 
post No. 1 (the first one on the right, look- 
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ing at the rear of the set). Connect the ground 
wire to binding post No. 2. Attach the “A” 
battery and “B” batteries according to -the 
diagram of connections given in Figure 11. 

See that the rheostats L1 and L2 are in the 
“off” position (the counter-clockwise stop po- 
sition) and that the battery switch P is in the 
“off” position (pushed in). 

Insert one Sodion D-21 vacuum tube in the 
detector socket K2, and insert one UV-20l-a 
or C-301-a vacuum tube in each of the remain- 
ing stockets K1, K3 and K4. Insert the loud- 
speaker plug in jack M. 

Set the neutralizing condenser G with ap- 
proximately half of the rotor plates meshing 
between the stator plates. See the picture 
diagram Figure 2 for the correct position. 
The set is now ready for use. 


Operating Data 


The tuning chart of Figure 12 was made up 
from the stations received with the laboratory 
set and, if the same apparatus has been used, 
should be approximately correct in all cases. 
The method of using the chart is as follows. 
Pick out the station which you wish to receive 
and find its wavelength from the local news- 
paper. On the bottom scale of the tuning chart 
find this wavelength and run a line up ver- 
tically until it strikes the curve for condenser 
E; at this point run a horizontal line over to 
the left of the chart and read the correct 
dial setting. Repeat this process, using the 
other curve, to find the correct dial setting for 
condenser F. 

Now, pull out the black plug of switch P. 
Turn rheostat L1 in the clockwise direction 
until the detector tube burns with somewhat 


less brilliancy than the ordinary frosted elec- 
tric light bulb. This should be about one-half 
to three-quarters of the full-on position. Turn 
rheostat L2 clockwise until the vacuum tubes 
in sockets K1 and K3 just light. The tube in 
socket K4 will not light unless the loudspeaker 
is plugged in jack N. 

Set the wavelength switch U on the center 
switch point for a trial. The setting of this 
switch will vary with the antenna used. 

Now, gradually rotate condensers E and F 
about the settings picked out from the tuning 
chart until the station is tuned in. After tun- 
ing in the station to best advantage with con- 
densers E and F, adjust the wavelength switch 
U to the best point. This is the point with 
the smallest number of turns in the antenna 
circuit, consistent with loud reception. If too 
many turns are used in the antenna circuit 
the tuning will be broad. It will usually be 
found that, for any given antenna, there will 
be about three switch points at which the 
tuning for high, medium and low wavelengths 
can be done. 

The rheostats L1 and L2 should now be 
readjusted so that all the tubes burn at the 
lowest point, consistent with satisfactory re- 
ception. 

If more volume is desired the loudspeaker 
can be plugged in jack N. This will light the 
tube in the last socket and it may be necessary 
to advance rheostat L2 a trifle. 

No dial has been provided for the neutraliz- 
ing condenser G as the setting is permanent for 
any particular tube. The setting given is ap- 


proximately correct for the tubes specified and 
was measured before the set was reflexed. 
However, it will be found that there is some 
latitude in this respect and that condenser G: 


THE DIMENSIONS FOR THE CABINET 


FIGuRE 9: 


This diagram (which contains the top, front and side measurements For 


the cabinet) may be turned over for construction to a competent cabinet maker 
who can build from these directions exactly the right sized cabinet for the panel 
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DETAILS OF THE CONNECTION BLOCK AND THE SMALL BRASS BRACKETS 


Ficure 10: This drawing gives the necessary data for making the insulated block 

or strips on which the binding posts are to be mounted. It also gives the dimen- 

sions for the small brass brackets that are used to fasten the instruments to the 
baseboard. 


HOW TO HOOK UP THE BATTERIES 


Ficure 11: This drawing prevents you from making mistakes in connecting the 

batteries to the set. If you follow these instructions, the set will be hooked up cor- 

rectly because the termina’ shown in the wiring diagrams are marked with designa- 
tions that correspond with the numbers given here. 
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350 ` 400 450 
WAVELENGTH - METERS 
THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS 
Figure 12: Cut out this diagram and paste it securely in the lid of the cabinet. 
To find any wavelength, and therefore, any station of which you know the wave- 
length, all you need to do is to pick out the perpendicular line that cuts through the 
wavelength you want, follow the line up to the curved line E and then follow the 
horizontal line, which also runs through the same spot on the curved line, until you 
end at the left-hand scale setting which gives the proper setting for the dial marked 
E. Then go through the same process with curve F to find the proper settings for 
the dial F. This ts all you need to do to tune the new set. 


can be varied on each side of the correct set- 
ting before the set will oscillate. 

The battery switch P offers a convenient 
means of turning the set off and on without 


aid of the tuning chart all controls may be set 
for any particular station with the switch P in 
the “off” position. Anyone can now receive 
that station by simply turning on the set, even 


disturbing any of the adjustments. 
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Working Blueprints of This Receiver 


IN order to accommodate readers who may desire actual- 
size diagrams of this four-tube Reflex Receiver with a 
Sodion detector, a set of three blueprints has been prepared, 
consisting of— | 


One panel pattern (actual size) ; 
One instrument layout; 
One picture diagram of all parts, showing the wiring. 


This set of three prints will be forwarded, postage prepaid, 
upon receipt of $1.10. 


if they are not familiar with its operation. 


Remarkable Remarks About Radio 


The Effect of Radio on Newspapers 


Ja Baise newspapers and press associations of the United States are al- 
ready the fastest news collectors in the world. But that speed will 
have to be increased to compete with radio. Inch by inch radio is edging 
into the business of news distribution.” 

—Karui A. BICKEL 


President, United Press Associations 


Speech in Flashes of Light 


“Ir our eyes were sensitive to the ultra-red electric waves which are 
used in radio telephony you would see my voice transformed into so 
many flashes of more or less vivid light.” 

—GUGLIELMO MARCONI 


Radio; the World’s Peace-maker 


“Or all the complicated mysteries on this earth conceived by the brain 
of man the radio is the most marvelous. We can most aptly term this 
amazing instrument the soul of the world. It reflects the thought of the 
world more clearly and more definitely than any other existing force. 
Along with it you have the warmth and feeling of the human voice. It 
throbs with life. 

“Can we imagine its stupendous power in binding the nation together— 
in making us one great big family, arousing interest in those things that 
broaden our mental vision and give us a clearer understanding of human - 
affairs? It will help us to come into more direct contact with our brother 
man. We will know him better. He will know us better.” 

| —BERNARR MAcFADDEN 


Radio Censorship 


“Ir is absurd to talk of setting up a radio censorship because of the 
employment of a broadcasting station to advertise for chorus girls. ... 
If this country regrets the direct contacts between the home and the 
dance-hall and the theater which have been established by wireless, it 
should have thought of that before it adopted the radio. Since it is too late 
to scrap the invention, any citizen who objects to the radio programs of 
a broadcasting station is at liberty to tune in to some other or to shut 


off the instrument altogether.” 
—THE Worp (New York) 


Radio and Church Attendance 


“THE effect of radio on religion is both good and bad. I believe it 
discourages people from going to church, especially in the rural com- 
munities where the sermon is often a humdrum affair. It is much more 
pleasant to listen to the preaching of some well-known orator. And it 
is slowly causing people to lose the art of worship, and to give up the 
corporate form of expression, which seems to me essential to a com- 
munity.” 

— Rev. IrvINE GODDARD 
Emmanuel Episcopal Church, La Grange, Ill. 


Radio Communication with Mars 

“BELIEVERS in the theory that Mars supports life of an intelligent nature, 
which, of course, has far outstripped our own in process of evolution, are 
inclined to think the Martians will make elaborate efforts to study us. 
As the earth is considerably larger than Mars, and granting the Martians 
possession of instruments compared with which the radio is as primitive 
as a stone hatchet, they may have better luck. Under such circumstances, 
however, it is probable that we should be interesting only to Martian 


antiquarians.” 
—THE Worp (New York) 
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CONDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


A .Five-tube Radio-frequency 
Receiver 


QursTiIon: I have three of the 


Schoonhoven radio-frequency transform- 


er coils, type “D,? and would like to 
know if you have had any experience 


with them so that you could send me the 


hook-up of the best circuit to use them 
with. 
Don N. TRUEDALE 


ANSWER: In Figure 1 you will find the 
circuit diagram that you request. The list of 
parts that you will need for this set exclusive 
of the three coils marked RFT1, RFT2 and 
RFT3 is given below. 

VCI, VC2 and VC3—variable condensers, 

00025 mfd.; : 

C—mica fixed condenser, .0005 mfd.; 


GC—mica fixed condenser, .00025 mfd.; 
GL—grid-leak, variable ; 

Jl and J2—double circuit jacks; 

J3—single circuit jack; 

AFT1 and AFT2—audio-frequency amplify- 


i R transformer ; 
RI, m and R5—filament rheostats, 20 


emei rheostat, 6 ohms. 

The tubes recommended for the first, second, 
fourth and fifth sockets are either UV-201-a 
tubes or C-30l-a tubes. These tubes function 
as the radio-frequency and audio-frequency 
amplifiers. The tube recommended for the 
third socket should be either a UV-200 or a 
C-300 tube. The three sets of coils RFT1, 
RFT2 and RFT3 should be mounted in back 
of the condensers at an angle approximately 
60 degrees from the vertical. This angle, how- 
ever, should be varied until oscillation is re- 
duced. Note that the tube audio-frequency 
amplifiers have a “C” battery of 4% volts in- 
cluded in their grid circuits, 


A FIVE-TUBE RADIO-FREQUENCY RECEIVER 
Ficure 1: This diagram shows the hook-up that embraces three 


Schoonhoven radio-frequency transformer coils. 
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WHAT READERS ASK 


Transatlantic Tests 


Question: I tried, during the recent 
transatlantic tests, to pick up the Brit- 
ish stations that were transmitting. I 
used your calibrated superheterodyne- 
reflex. I had the exact settings of eight 
of these stations predetermined by 
means of a borrowed wavemeter but the 
most I got during the test was a terrible 
rushing sound and millions of whistles. 
I did hear what I believe was a wom- 
an’s singing. Most of the whistles and 
other noises were bunched around the 
settings on which the signals should have 
come in. Another thing I noticed was 
that the whistles were loudest when I 
turned the loop east and west, which 
makes me believe that I was actually 
picking up the broadcast carrier, but 
along with it the radiation of thousands 
of listening receivers. I can get the 
west coast stations right here on Long 
Island and therefore am pretty sure that 
I could receive the British stations if 
. there were no radiating receivers lis- 
tening in at the same time. Can’t some- 
thing be done to reduce this interfer- 
ence? I cannot believe that all of this 
trouble is due to regenerative receivers 
alone because there are not enough of 
them. Do any other types of receivers 
radiate? 

FRANK BRADLEY 


ANSWER: You have had the same experi- 
ence at your set during the tests, that we ex- 
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perienced in the PopuLar Rapio LABORATORY. 
The interference from radiating receiving sets 
almost completely blotted out reception. At 
least, it rendered the modulation of the trans- 
mitting stations totally useless. Other types 
of sets than regenerative receivers do radiate. 
Tuned-radio-frequency receivers which employ 
a potentiometer for stabilizing can radiate just 
as badly as the regenerative type, and home- 
built neutrodynes improperly neutralized can 
cause just as much trouble. Superheterodynes 
with grid modulation of the first tube. also 
can radiate. This receiver, unless specially de- 
signed, can cause trouble for other listeners, 
without the owner being aware of it. This is 
because no whistle is heard by the operator 
himself. However, someone listening in in 
the neighborhood on a different wavelength 
will fnd that he will hear a loud whistle. It 
is quite evident then, that the way to fight 
the nuisance of radiation is to educate and 
teach the public how to operate their sets so 
that they will never allow them to oscillate or 
c'osely approach oscillation. 


An Outdoor Loop Antenna 


QursTION: Can a loop antenna be 
used on the roof? Would it be any more 
efficient if so used rather than in the 
room where the set is located? How far 
could the loop be removed from the re- 
ceiving set, if at all? 

ALLEN H. BERESFORD 


ANSWER: Yes; a loop antenna will some- 
times give much better results if it is placed 
on the roof than when it is in the room with 
the receiver. This is only true where the room 
containing the receiver is shielded. Some 
buildings are constructed of steel or have 
walls built up with metal lathe for holding the 
plaster. In these cases the loop works better 
when placed above such a screen. However, 
the leads should be kept as short as possible; 
not more than 20 to 25 feet long. 
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A DX CRYSTAL DETECTOR CIRCUIT 


Ficure 2: This diagram gives a novel hook-up that 
was successfully used in the recent transatlantic 


broadcasting tests. 


A Novel Circuit 


QuEsTION: Please give me the wiring 
diagram for the four-tube and crystal 
detector receiver—the set used by Mr. 
T. N. Thornton in picking up the British 
Broadcasting Cotnpany’s station in Bir- 
mingham, England. 

ALBERT JOICE 


ANSWER: The circuit diagram is shown in 
Figure 2. The instruments and parts you 
will need for building this set are the follow- 
ing: 

Li—honeycomb coil, size L-50; 

L2—honeycomb coil, size L-35; 

VC1 and VC2—variable condensers, 

mfd. ; 

C—mica fixed condenser, .0005 mfd.; 

GCl ae GC2—mica fixed condenser, .02 

mfd.; 

R1, R2, R3 and R4—filament rheostats, 20 

ohms; 

R5 and R6—plate resistances, 250,000 ohms; 

GLI and GL2—grid resistances, % meg.; 

P—potentiometer, 400 ohms; 

AFT—audio-frequency amplifying 

former; 

DET—crystal detector; 

J—single-circuit jack. 


.0005 


trans- 


The tubes recommended for use with this 
receiver are either DeForest DV-3 tubes, UV- 
201-a tubes, or C-301l-a tubes. The coils, L1 and 
-L2-should be mounted in a double-coil mount- 
ing with one coil variable so that the couplin 
between the two coils can be shifted. 
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Low Wave Antenna for Amateurs 


QvueEsTION: What length of antenna 
would you advise for use with a low- 
wave receiver for reaching low-wave 
stations from 80 to 200 meters? I want 
to use a single-wire antenna. 

HARS 


ANswER: Use a single wire not more than 
50 to 60 feet long and not less than 40 feet 
long. Keep the lead-in as direct and short 
as possible. Make the whole construction of 
the antenna as rigid as possible, so that it 
cannot swing to any extent. 


What the Autodyne Is 


QUESTION: Please tell me what an 
autodyne oscillator is; and what the 
function of an autodyne coupler is. 

FRED NELSON 


ANSWER: The autodyne oscillator as used 
in a superheterodyne receiver consists of a 
tube circuit which acts as a detector and as 
an oscillator at the same time. The autodyne 
coupler usually consists of two coils, one of 
which jis connected in series with the grid 
circuit of a vacuum tube and the other in 
series with the plate circuit of the same 
vacuum tube. The second coil is placed in 
inductive relation to the first. By tuning the 
grid coil with a variable condenser a radio- 
frequency current of variable frequency can 
be generated and a beat produced between this 
frequency and the frequency of signals. 
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WHAT READERS ASK 
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Spiderweb Secondary for a 
Variocoupler 


QUESTION: Would a spiderweb wind- 
ing used for the rotor of a variocoupler 
decrease the coupling capacity between 
the primary and secondary windings? 
If so, I would like to try it because I 
am located in the midst of a number of 
powerful local broadcasting stations and 
need greater selectivity than my ordi- 
mary variocoupler gives. How many 
turns would I need, starting with a one- 
inch core for the spiderweb coil, to 
cover the broadcast range with a vari- 
able condenser of .0005 mfd. capacity? 

Jack H. BENSON 


ANSWER: Such a coil would help you be- 
cause it would allow for much looser coupling. 
You should have approximately 65 turns of 
No. 22 DSC copper wire. 


A By-pass Condenser for the 
Lane Circuit 


Question: I have a little trouble with 
the control of regeneration with the 
Lane low-wave set. The control is a 
bit “sticky”; that is, the set bursts into 
oscillation when the regeneration is ad- 
vanced to a critical position. 

Wayne HAMILTON 
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ANSWER: This condition can be corrected 
by shunting a small fixed condenser across 
the primary of the amplifying transformer. 
This capacity acts as a by-pass for the radio- 
frequency currents that flow in the plate cir- 
cuit of the detector tube. Try small condensers 
that vary from .0005 to .001 mfd. until you get 
the one that gives the best results. 


Soldering Lugs Are Preferable 


QuEsTION: Which do you recom- 
mend, soldering right on to the screws 
or soldering lugs on radio instruments, 
or, using the binding posts? 

GEORGE V. DAHL 


ANSWER: Use soldering lugs. If the in- 
struments you have are not equipped with them, 
take off the screw nut and solder right on to 
the screw itself. The more modern and better 
apparatus is equipped with soldering lugs and 
we believe these should always be used whether 
the binding posts are part of the instruments 
or not. 


The Second-harmonic Oscillator 


Question: Is it possible to use the 
second-harmonic principle with a home- 
built superheterodyne? Can you give 
me some data on the coils for such use? 

Harotp VAotTrTI 

Answer: It is possible. In the January, 
1925, issue of Poputar Rapio you will find an 
article that describes a superheterodyne reflex 


that utilizes this principle; you will also find 
there the circuit diagram for the oscillator. 
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A Recent Modification of the 
Four-circuit Tuner 


Question: I have read in two news- 
papers, one in Chicago and one in New 
York City, of a new circuit that goes by 
the name of the Filter Tuner. I am a 
four-circuit fan who built one of the first 
four-circuit receivers when it was first 
explained in your magazine. This 
prompts me to write you asking if there 
is not a great similarity between the 
filter tuner and the Four-circuit Tuner? 
In my mind they are one and the same 
thing except that the circuit has been 
switched around a bit and the absorption 
increased by adding more resistance in 
the absorption circuit. Will you kindly 
advise me and also give me the correct 
diagram of the filter tuner, as the two 
diagrams I have do not agree. 

GEORGE Cross 

ANSWER: The circuit you want is given in 
Figure 3. The principle of both circuits is 
the same and the circuit arrangement mate- 
rially the same except that in the filter tuner 
the coupling from the detector circuit (that 
produces feedback) ‘is directly coupled to the 
absorption circuit instead of inductively cou- 
pled as in the case of the four-circuit tuner. 
As the feedback is therefore materially in- 


creased, there must be more absorption pro- 
duced in the absorption circuit for proper 
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control, and for this reason part of the absorp- 
tion circuit inductance is shorted with a re- 
sistance. One difference between the two 
modifications is that the coupling between the 
antenna and the absorption circuit is much 
greater in the filter than in the true four- 
circuit tuner. For this reason the filter tuner. 
radiates when the resistance R2 is not set 
exactly right. 


Howls from an Audio-frequency 
Amplifier 


QuEsTION: I have a regenerative re- 
ceiver and a two-stage audio-frequency 
amplifier. This set worked perfectly 
satisfactorily for the past ten months, but 
lately it has developed an annoying howl. 
This howl continues even when the de- 
tector tube is extracted from the socket; 
in fact it gets worse when this is done. 
Does not this prove that the trouble is 
in the amplifier itself? My “A” batter- 
ies are fully charged and I have had the 
“B” batteries for only nine months, so 
that the trouble should not rise from 
these. Could it be that one of the trans- 
formers has burned out? 

H K ap: 


ANSWER: Your trouble is undoubtedly due 
to run-down “B” batteries, as the symptoms 
you have outlined most clearly indicate. 
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A FOUR-CIRCUIT TUNER MODIFICATION 


Ficure 3: The correct wiring of the Filter Tuner is shown in this 
hook-up diagram. 
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A Novel Form of Tuned Radio- 
frequency Amplification 


QuesTIon: I am an experimenter and 
follow all your circuits that you publish 
in PopuLcaR Rapio. Will you please let 
me have a circuit that employs tuned 


radio-frequency amplification, with hon- . 


eycomb coils for the radio-frequency 
coupler? I do not want to use any 
audio-frequency amplification as all I am 
interested in is to learn the principles of 
radio amplification. Let me have some- 
thing a bit out of the ordinary if vou 


can. 
HowaArRp HOLMES 


Answer: In Figure 4 you will find an in- 
teresting circuit that should give you a lot of 
pleasure in mastering. The parts you will need 
and their proper constants are given in the 
following lists: 

V AR—variometer: 

Li and L2—honeycomb coils. sizes L-50 and 

L-35 respectively ; 

VC—variable condenser, .0005 mfd.; 

C—mica fixed condenser, .0005 mfd.; 

GC—nmica fixed condenser, .00025 mfd.; 

GL—grid-leak, variable; 

R1—filament rheostat, 20 ohms; 

R2—filament rheostat, 6 ohms; 

T EL—telephones. 

The two coils LI and L2 should be mounted 
im a double-coil mounting so that the coupling 


179 


A SENSITIVE TWO-TUBE CIRCUIT SET 
Ficure 4: This diagram shows the wiring of a tuned radio-frequency 


amplification set. 


TE 2 
© 


between L1 and L2 may be varied until the 
best setting has been ascertained. Use either a 
C-300 or a UV-200 tube for the second tube 
(detector), and any hard tube for the first 
tube (radio-frequency amplifier). 


Coupling Resistance for a Resis- 
tance-coupled Audio-frequency 
Amplifier © 
Question: What do you consider to 
be the most effective value of resistance 
to use for the coupling resistance in the 
plate circuit of a resistance-coupled am- 


plifier for ance amplification ? 
G. S. STUART 


ANSWER: The value we recommend is a 
resistance of 250,000 ohms (314 megohm). 


Stranded Wire for Antennas 


Question: Is stranded wire all right 
for use as antenna wire or should { get 
ordinary solid wire? 

H. M. PIERCE 


Answer: The stranded wire will be en- 
tirely satisfactory. It is this type ot wire that 
is used almost always for radio antennas. The 
usual size is No. 14 seven-stranded wire. 


Shep copper or phosphor-bronze wire may be 
used. 
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- The Surface of Mars Is Not 
Too Cold for Life 


ALTHOUGH the attempts to listen this summer | 


to supposed radio messages from the equally 
suppositious Martians have come, as was ex- 
pected, to nothing, the astronomers are still 
actively at work collecting such data about our 
sister planet as they can obtain by the telescope, 
the spectroscope and similar less sensational 
but more efficient instruments. 

At least one important result has. already 
been announced, the measurement of the sur- 
face temperature of the planet made by Dr. W. 
W. Coblentz of the United States Bureau of 
Standards and Dr. C. O. Lampland, workin 
at the famous Lowell Observatory at Flagstaff, 
Ariz. These measurements are based on the 
examination of the heat rays that reach the 
earth from the planet. Ge eee ene 
These heat rays are almost inconceivably 
feeble. They come merely from the heating of 
the Martian soil by the rays of the sun, for 
the planet possesses, we are quite sure, an in- 
sufficient internal heat tò keep the surface 
warm from inside. When one remembers that 


these heat rays have to traverse the thirty odd - 


millions of miles that separate us from Mars 
the wonder is that we can detect them at: all, 


let alone be able to measure them with any 


accuracy. ss 

Nevertheless the sensitive apparatus set up 
by Dr. Coblentz and Dr. Lampland in the clear 
air of Arizona and with the aid of the great 
telescope of the Lowell -Observatory did suc- 
ceed not only in measuring the total intensity 
of the heat rays and infra-red rays received 
from the Martian soil but also in determining 
the proportion of the total energy of this radia- 
tion contained in different parts of its wave- 
length range. 


This last piece of information permits the 
calculation, from -physical theory, of the tem- 
perature of the Martian surface. 
of their work Dr. Coblentz and Dr. Lampland 


report,* “the equatorial zones are much warmer 
* “New Measurements of Plane ary Radiation, by 


W. W. Coblentz and C. O. Lamplan cience (Lan- 
caster, Pa.), vol. 60, page 295 (September 26, 1924). 


Dr. E. E. FREE 


As a result 


than the polar regions which emit practically 
no planetary radiation; the morning side of the 
planet is at a lower temperature than the after- 
noon side which has been exposed to the sun’s 
rays for a longer time; the dark regions are 
at a higher temperature than the light ones, 


and a gradual rise in temperature of the sure 


face of the southern hemisphere, where sum- 
mer is now advancing, was recorded.” 

This is a picture not unlike that which would 
be exhibited by the surface of our own earth 
and this similarity goes farther. Calculations 
of the actual surface temperature of Mars in- 
dicate; it is reported, that the reading “under 


- a noonday sun is up to 20 degrees Centigrade 


99 


or even higher.” Twenty degrees Centigrade 
corresponds to 68 degrees Fahrenheit which is 
quite a comfortable temperature, even for ter- 
restrial creatures. It must be remembered, of 


' course, that this is a noonday temperature. The 
atmosphere of Mars.is known to be thin, as 


is. the air of the tops of high mountains on 


“earth. It is. probable that during the Martian 
` night the temperature falls well below what 
_ we ‘call zero.. Nevertheless, the new data indi- 
- cates that Mars is not so bad a place to live, 
-so far, at least, as temperature is concerned, 


The other one .of our planets that has been 


. suspected by some, scientists of being possibly 


the abode of life is Venus. The temperature 


„of - this . planet was measured, also, by Dr, 


Coblentz and-Dr. Lampland. The results ob- 
tained are mysterious in that they indicate the 


- planet_to be actually emitting very long-wave- 
length. infra-red rays of its own. 
‘be explained if the surface of the planet were 
still hot: from internal fires, but this is ime 


This’ might 


probable. i 
The most reasonable interpretation is one 


` suggested by Dr. Coblentz and Dr. Lampland 


themselves in a subsequent communication.t 
It is that the planet rotates rapidly and that 
some of the heat received from the sun is car- 


ried ‘around to the dark side of the planet, 


whence it reaches ts: as radiated infra-red 


t“A Tentative Interpretatigh of the Radiometric 
Data on Venus,” by W. W. Coblentz and C. O. Lam 
land. Sctence (Lancaster, Pa.), vol. 60, page 318 
(October 3, 1924). 
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‘rays. The surface of Venus that we see is 
'; white, glistening and featureless. Most as- 
/ tromomers imagine that it is not really the 
| solid surface of the planet at all but is a per- 
' manent layer of cloud or dust occupying the 
upper layers of the planet’s atmosphere. 


| How to Make a Selenium Cell 


SELENIUM cells are already familiar to read- 
ers of Popular Rapio as the devices which are 
able to convert light variations into electric 

| variations. They were used, for example, in 


| the famous “electric dog” of Mr. John Hays 


| Hammond, Jr., the little battery-driven car 
‘that followed a light in any direction. They 
were used, also, by Mr. H. Grindell-Matthews 
of “diabolic ray” fame, in his apparatus for 
the control of boats by light signals. 
Selenium is a chemical element. In some 
' ways it resembles metals; in other ways it 
seems to be non-metallic. Chemically it be- 
longs in the group including tellurium and 
sulphur. Its most remarkable property, and 
the one that makes it suitable for use in these 
various light-detecting devices, is the property 
of altering its electric resistance when light 
falls on it. ; 
This property is not disclosed very well by 
a thick plate of selenium. Furthermore, the 
selenium occurs in a number of -different 
physical forms, ranging from a black, glassy 
variety to a gray, metallic-looking powder. To 
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get satisfactory results from this element in 
the electric detection of light one must have 
the selenium in the form of a thin film between 
conducting terminals of some kind and one 
must be sure that the selenium of this film is 
in exactly the correct physical condition. 

Dr. E. E. Fournier d’Albe, an English scien- 
tist who has been for years the chief expert 
on the use of. selenium in light detection, nas 
just published a book on the properties, han- 
dling and uses of this element,* from which 
we quote the following description of how a 
sensitive and dependable selenium cell may be 
made: 

“Cut with a hack-saw a piece of ordinary 
writing slate of the size required—say two 
inches square. One surface should be smoothed 
by means of sandpaper. (If two pieces of slate 
are prepared, the two surfaces should adhere 
for a short time if pressed together.) 

“Now cover the smooth surface with graphite 
by rubbing it over with a soft pencil. After 
a good covering is attained, rub in the graphite 
with a piece of leather and produce a good 
black polish. 

“Next, inscribe a to-and-fro line in the 
graphited surface with a sharp steel point, cut- 


ting just sufficiently deep to penetrate the 


graphite surface. The cut (see the figure) 


*“The Moon Element, an Introduction to the 
Wonders of Selenium,” by E. E. Fournier d’Albe. 
D. Appleton and Co., New York, 1924, 166 pages, 
illustrated. The quotations are from pages 42°45. . 
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WHERE THE TEMPERATURE OF MARS WAS MEASURED 
The Lowell Observatory at Flagstaff, Aris. (shown above), is where Dr. Coblents 
and Dr. Lampland succeeded in measuring the heat of feeble rays from Mars. 
From these measurements they deduced the temperature on that planet. 
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should not be more than half a millimeter 
wide (about one-fiftieth of an inch). 

“Now comes the more difficult operation— 
that of coating the surface with selenium. 

“As the fumes of selenium are unpleasant, 
the coating should be done in the open air or 
in a well-ventilated place. 

“Have ready two pairs of pliers, a Bunsen 
burner; a slab and a narrow strip of glass. 

“Light the burner and grip one corner of 
the slate ina pair of pliers. Grip a piece of 
selenium about the size of a hazel nut in the 
other pliers. Plunge the slate into the flame, 
moving it to-and-fro so as to get an even heat. 
After half a minute or so the slate will crackle, 
without actually breaking. Whip it out of 
the flame and apply the selenium as if you 
wanted to paint it on. It will probably collect 
into drops. Apply a little more heat and you 
will find a temperature at which it spreads like 


butter,. though it will then be too thick. Put. 


down the selenium bit and take up the’ strip 
of glass. With this glass, spread the selenium 
evenly with the exception of the ungrooved 
portions at each side. The surplus selenium 
will adhere to the glass. 

“The above operation is difficult, but with 
some practice a smooth, even glossy black cov- 
ering of selenuim can be obtained. Do not 
keep smoothing after the selenium has begun 
to congeal, or you will get a purple crystalline 
variety which is quite insensitive. 
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“After coating, the slate should be placedae on 
the iron slab to cool quickly. 

“When cold, the selenium will be quite non- 
conducting. If a battery and a sensitive gal- 
vanometer are joined to the two uncoated side 
strips of graphite, no current should be indi- 
cated. If there is a current, it means that 


the grooving is incomplete at some point. The 


zig-zag groove should be one continuous line 
dividing the graphited surface into two en- 
tirely separate portions. | 

-= “If no current is indicated, we may proceed 
to ‘anneal’ the selenium. This is conveniently 


-done on an iron slab one-eighth inch thick, 


heated with the Bunsen burner at one end. ‘A> 
steady gradient of heat can thus be obtained, 
one end. being nearly red- hot while the other 
can still be touched. 

“The -annealing consists of two operations 
In the first operation the black lustrous 
selenium is converted into the gray crystalline 
variety by heating. 

“This consists in bringing the selenium grad- 
ually as closely as possible up to its melting 
point, and keeping it there for at least a 
an hour. 

“This can be done by putting it back on thë 
former spot on the slab and gradually bring- 
ing it up to the hot end. 

“Selenium melts at 217 degrees, Centigrade. 
and on cooling returns to the black,- glassy, 
non-conducting state. Such meting must. 


. 
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* Froma Jaatiag reas fot POFOLAR RG by Arthur Merrick 


HOW THE SELENIUM CELL LOOKS WHEN COMPLETED 
The gray surface is the selenium that covers the groove beneath as indicated by the 


white lines. 
lated parts by the white line. 


The black surface is the graphite-coated slate divided into two insu- 
The white strips of metal on both sides make con- 


tact with these two graphite surfaces. 
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CAN RADIO POWER CONTROL THE WEATHER? 


According to the process of Dr. Warren and Dr. Bancroft, sand that is highly 
charged with electricity may be sprinkled from an airplane to help condense the 
clouds or fog below. The U. S. Army Air Service has-been testing the process. 


therefore, be carefully avoided. While making 
the slate gradually hotter, watch for the ap- 
pearance of black spots in the gray selenium. 
If you see one forming, whip off the slate 
onto the cold slab. The black spot will then 
often disappear by re-crystallizing. In any 
case you will be near the melting point. 

“The final cooling on the cold slab must be 
accelerated by moving the slate about on the 
slab, as otherwise the selenium is likely to 
become ‘hygroscopic’ and attract moisture. 

“As soon as the slate is cool it is ready for 
mounting and testing. A simple mounting is 
shown in the figure. The lightest contact be- 
tween metal and graphite is as good as the 
heaviest, so long as it is secure. The metallic 
leads should not touch the selenium coating.” 


Can Radio Power Control 
the Weather? 


THE more or less startling suggestion that 
this may be possible has been made recently 
by Mr. G. H. Daly.* It is well known, Mr. 


* “Controlling the Weather by Wireless,” by G. H. 
Daly. Popular ireless (London), vol. 6, pages 647- 
653 (November 15, 1924). 


Daly reminds us, that rainstorms are accom- 
panied by powerful electric phenomena. The 
atmosphere is not merely a lot of air with 
some water vapor in it; it is also the seat of 
mighty electric forces and electric changes. 
Why. not bring man-made electric forces, in 
the form of powerful radio waves, to bear on 
the electric phenomena of the atmosphere? 
Possibly thus man could make rain or pre- 
vent rain, at will. 

It is a hardy prophet nowadays who will 
attempt to set any limit to what radio might 
do but the suggestion of Mr. Daly seems to 
stretch a good many points somewhat farther 
than they ought to go. It is quite true that the 
atmosphere is full of a vast number of elec- 
tric charges, motions and fields. It is equally 
true that these electric charges have much to 
do with producing and preventing rain, hail, 
snow and other varieties of “weather.” It is 
true, even, that Dr. Francis L. Warren, of 
Harvard, and Dr. Wilder D. Bancroft, of 
Cornell, have perfected a method of dissipating 
fog or cloud by means of highly electrified. 
sand discharged from an airplane. 

But this airplane attack on clouds has never 
produced more than a few drops of actual 
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rain, if that. Nor does it destroy a whole 
bank of cloud. It merely cuts a path through 
the cloud where the electrified sand particles 
actually hit it. In theory, such a small path 
might cause a general precipitation of the 
water in the cloud layer, but in practice this 
does not seem to occur. 

The reason is, apparently, that the electric 
forces involved in the formation of raindrops 
from the droplets of a cloud, or in other at- 
mospheric phenomena, are so incomparably 
greater than the amounts of electricity which 
man is accustomed to control that our puny 
efforts are of no real effect at all. In a series 
of interesting articles on the relations of at- 
mospheric electric charges to balloons, Mr. A. 
Baldit has pointed out that millions of volts 
and hundreds of thousands of kilowatts are 
the units we must use if we wish to discuss the 
vast — although widely diffused — electric 
charges of the air. 

It is in the highest degree unlikely that the 
feeble energy of present- -day radio waves will 
have the slightest effect on these tremendous 
forces in the atmosphere. Indeed, from the 
psychological point of view, it may be un- 
fortunate to have this viewpoint get into the 
public mind at all. There have been allega- 
tions in Europe that the present prevalence of 
radio is spoiling the climate. Public clamor 
against this or that scientific activity has arisen 
in the past from far less basis than Mr. Daly’s 
suggestion, improbable as it is. 


+ “The Free Balloon and Atmospheric Electricity,” 
by A. Baldit, La Nature SPATIE vol. 52, pages 209- 
213, 225-228, 241-246 (October 4, 11 and 18, 1924). 


Stations for Checking Wave- 
length Standards 


Tur Bureau of Standards has issued another 
revised list of American broadcasting stations 
which hold to their specified wavelengths so 
accurately that they may be used for the 
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standardization of radio receivers or of ordi- 
nary wavemeters. The list, as issued by the 
Bureau,* is given at the bottom of this page. 


* Radio Service Bulletin 
Commerce, Washington, D. 
(November 1, 1924). 


(U. S. Department of 
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Cracking the Atom 


A FEW weeks ago Professor T. F. Wall af 
the University of Sheffield, England, an- 
nounced in the newspapers that he was about 
to attempt to disrupt an atom. Instantly ther 
spread over Great Britain so strong a feeling 
of alarm that many persons telegraphed to the 
newspapers and to Professor Wall himself beg- 
ging that the experiment be not attempted. 
Someone had said that atomic disintegration 
might be contagious. If Professor Wall suc- 
ceeded in disrupting one atom, all atoms might 
fly apart in consequence. The earth and every- 
thing on it might dissolve in one atomic holo- 
caust into a cloud of electronic dust. 

This, of course, was utter foolishness. Ther 
is nO more reason to expect that atomic dis- 
integration in the laboratory would extend to 
matter in general than there is to imagine that 
smelting some iron ore in a furnace would in- 
stantly turn all the iron ore in the world into 
iron. But back of this bit of public hysteria there 
is, it seems, a real and important piece of 
scientific endeavor. Professor Wall describes 
it in a recent issue of that admirable aaa 
of popular science, Discovery.* 

The possibility of breaking down the struc- 
ture of an atom has been apparent ever since 
the discovery of the nature of radioactivity 
opened our eyes to the real constitution of 
matter. We believe that all atoms are com- 
posed of smaller particles; the protons and 
the electrons. Separate these particles and we 
have disrupted the atom. All this is familiar 


s “An gs to eee Down the Structure of the 
Atom,” by Discovery (London), vol. 5, 
pages 289-292 M en 1924). 
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$75,000 WORTH OF ATOMIC DISRUPTION 


Inside the tiny tube in front of the operator ts radium worth $5,000. The packages 

at the left contain other tubes ready for shipment to hospitals and physicians. The 

value of this radium is due entirely to the fact that its atoms disintegrate and send 
out the curative rays. 


to readers of Poputar Rapio from the numer- 
ous articles on atomic structure that have ap- 
peared in these columns in the past two years. 

About two years ago, indeed, two experi- 
menters at the University of Chicago believed 
that they had succeeded in disrupting the 


‘atom of tungsten by exposing very fine tung- 


sten wires to enormous electric currents. The 
wires literally exploded. Helium gas was 
found—or was believed to be found—in the 
space in which the wire had been. It was as- 
sumed that some of the tungsten atoms had 
burst apart, helium being one of. the products. 

Unfortunately, the careful repetition of this 
experiment at the University of Chicagof and 
at the Mount Wilson Observatory, in Cali- 
fornia,t led to negative results. It is still 
uncertain whether the tungsten atoms really 


+ “The Absence of Helium from the Gases Left 
After the Passage of Electrical Discharges,” by S. 

ison illiam D. Harkins. Journal of the 
American Chemical Soctety (Easton, Pa.), vol. 46, 
pages 814-824 (April, 1924). 

2 Noted in a report of the Observatory in Popular 
Astronomy (Nerthfield, Minn.), vol. 32, page 152 
(March, 1924). 


> Sa ch a T 


were disrupted or not. But meanwhile Dr. 
Ernest Rutherford and his assistants at Cam- 
bridge, England, have succeeded in disrupting 
thirteen different atoms by dombarding them 
with the fast-moving particles that fly out 
of radium.§ One of the products of the dis- 
ruption is hydrogen and this is the only prod- 
uct that has been identified. To this extent, 
a least, atomic disruption is an accomplished 
act. 

The disruptions accomplished by the aid of 
the radium particles occur on so small a scale 
that it is difficult to tell anything about them. 
More important, if true, is the atomic trans- 
mutation said to have been accomplished by 
Professor Adolf Miethe, of Charlottenburg, 
Germany. Professor Miethe, as every news- 
paper reader knows, believes that he has trans- 
muted mercury into gold. In the mercury 
inside a mercury-vapor lamp, after some 200 
hours of operation, Dr. Miethef found traces 


$ Porpurar Rapro for January, 1924, page 88. 


T Professor Miethe published a brief preliminary 
description of his experiments in Die Naturwissen- 
schaften (Berlin) for July 18, 1924. 
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WHERE THE SODION ION DETECTORS ARE MADE 
This picture shows one of the stages in the manufacture of the sodion detector 
inbe—the newest form of which will fit into standard sockets in radio receiving 
circuits. 


of gold. He believes that the long exposure 
of the mercury atoms to electric stress con- 
verted some of them into gold atoms. It is 
highly desirable-that this experiment be re- 
peated. by other scientists and this is now being 
_ done, in America, under the direction of Pro- 
fessor H. H. Sheldon of New York University. 
` Professor Wall proposes to attack the struc- 
_ ture of the atom in still a different way. In- 
stead of using heat plus electricity, as the 
Chicago scientists did, or electricity alone, as 
Professor Miethe did, Professor Wall pro- 
poses to use magnetism. The revolving elec- 
trons inside an atom probably behave, as all 
moving electric charges do, as though they were 
magnets. It ought to be possible, Professor 
Wall thinks, to bring to bear on these internal 
electrons of an atom, magnetic fields strong 
enough to drive the electrons out of their paths 
and cause the atom to fly apart. 


In order to obtain the immensely powerful 
magnetic fields which he needs Professor Wall 
proposes to use condensers of large capacity. 
These will be discharged suddenly through, a 
coil surrounding a magnetic core. This causes 
a momentary but enormously intense mag- 
netic field at the point where the field of this 
coil is concentrated. Here the atoms to be 
disrupted are placed.. It is hoped -that some 
signs of: breakdown will be obtained but none 
have been reported as yet. 


| 


Whether Professor Wall succeeds in this 
experiment or not, whether or not Professor 
Sheldon confirms the gold-making experiment 
of Professor Miethe, we are approaching step 
by step a better knowledge of how to attack 
and control these forces and particles inside 
the atom. We may be sure that atoms will 
be “cracked” successfully some day, even if 
not as a result of the experiments now under 
way. . 

An exclusive article by Professor Wall will 
appear soon in PopuLar RADIO. 


The Sodion-Ion Detector in a 
New Form 


THE sodion detector tube, a tube operated by 
atoms of metallic sodium each of which has 
lost one electron and become a sodium “ion,” 
was described in this Department of POPULAR 
Rapio in March, 1924. The original form of 
this tube would not oscillate nor would it fit, 
without modification of the circuit, into most 
of the standard receiving hook-ups. To over- 
come these handicaps to public favor the mak- 
ers of the Sodion tube have now devised a 
new type of the tube which will oscillate, may 
be inserted-as a detector in place of: the usual 
tube in any circuit and will fit into the stand- 
ard tube socket. Three of the new tubes have 


` 
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been tested by the technical department of QST 
and the results are now reported.* 

One of the characteristics of the original 
Sodion tube was, it will be remembered, that 
it contained no grid, the usual function of the 
grid being carried out by a third, semi-cylin- 
drical electrode called the “collector.” In the 
new tube this collector appears to have been 
replaced by a grid-like cage of wire placed 
between the filament and another cage of 
wire which serves as plate. Otherwise the 
tube is not much altered. It is still neces- 
sary to run it hot in order to vaporize the 
„sodium atoms upon which its operation de- 
' pends. The heating is done, as before, by a 
coil of wire around the glass bulb which con- 
tains the vacuum. This bulb-is contained, in 
_turn, in an outer glass shield which is not air- 
' tight but which serves as a protection. The 


filament is novel in that it is made of tantalum — 


wire instead of the more usual tungsten. 
According to the tests reported the mutual 


conductance of the tube was 260 microhims, © 


the plate impedence was 51,000 ohms and the 
voltage ampencenee was 22.36. 


Are the Blood Corpuscles 
Minute Condensers ?, | 


THE ‘most important. constituents of human 
blood, as well as of the blood of other red- 
blooded animals, are the tiny red corpuscles or 
“blood cells,” many millions of which are con- 
tained in a single drop of the living- fluid. It 


is these red cells that give the color to the. 


blood; it is by their aid that the blood carries 
oxygen from the lungs to the tissues- of the 
body; physicians use the number and character 
of these red corpuscles to assist their diagnosis 
of disease. Few parts of the human body are 
more essential or more interesting than these 
minute red-colored specks of living matter 
that float about in our arteries and veins. 

It has long been suspected that these cells 
have electric properties that are important to 
the proper discharge of their functions in the 
body. All living matter is more or less elec- 
trical in its nature. It is a perversion of this 
idea that led to the exploded Abrams delusions 
which were mentioned in this Department last 
month. The Abrams ideas are wrong—per- 
haps purposely and fraudulently wrong—but 
that must not blind us to the fact that there 
exist some real electric properties of living 


? e “The New Sodion D-21 Detector,” 
ST (Hartford, Conn.), vol. 8, number 5, 
23-26 (December, 1924). 
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matter which it is the task of orthodox science 
to investigate and, if possible, to put to use. 

One interesting observation with especial 
reference to the electric properties of the red 
corpuscles of the blood has been published re- 
cently by Professor J. F. McClendon, a well- 
known physiological chemist of the University 
of. Minnesota.* Professor McClendon has 
measured the electric conductivity of a mass 
of red blood corpuscles extracted from the 
blood of an ox, using both direct current, and 
alternating current of 1,000 cycles a second as 
well as a current of one million cycles a sec- 
ond. At 1,000 cycles the conductivity is about 
the same as for direct current, but at one mil- 
lion cycles (corresponding to a radio wave of 
1,000 kilocycles or 300 meters) the conductivity 
of the red blood cells comes out about 40 per- 
cent greater than at the lower frequency. 

As this is only a preliminary experiment, 
Professor McClendon. is properly careful about 
committing himself to any specific explanation 
~of this fact, but he suggests the one that will 
occur immediately to any radio engineer, name- 
ly, that each red blood cell is a tiny condenser, 
the wall of the cell being non-conducting while 
the interior mass of fluid or whatever it is, is 
a fairly good conductor. A simple analogy 
would be a small rubber sack filled with dilute 
sulphuric acid or with salt water. . 

‘If this is really the electric nature of the 
_red blood cell it is apparent that a direct cur- 
rent cannot pass through the cells at all. It 
will traverse blood by way of the solution in 
which the red cells are floating, passing, as it 
were, through the chinks between the red cells. 
~ The same will be true, to an approximation, 
for alternating currents of low frequency, as, 
for example, the 1,000-cycle current that Pro- 
fessor McClendon used. 

But for high-frequency currents the con- 
denser action of the corpuscles will come into 
play. The electric alternations, analogous to 
radio “waves,” will pass through the corpus- 
cles themselves, just as a radio-frequency wave 
will pass through a low-capacity condenser. 

If this conclusion is confirmed by later work 
and if such a condenser action proves to be a 
general property of the living cells elsewhere 
in the body as well as in the blood, we will 
have taken a long step toward understanding 
the mysterious effects of high-frequency cur- 
rents and waves on the human body as well 
as the electric relations of life itself. 


* “Electric Conductivity of Red Blood Corpuscles 
ven ate Frequency Alternating Currents,” by J. 

MeCI Clendon. Science (Lancaster, Penna.), vol. 60, 
ee 204 (August 29, 1924). 


The Next “How to Get the Most Out of Your Ready-made 
Receiver” Article 


The third article of this helpful series will tell you how to get 
the most out of a Melco Supreme Tuned-radio-frequency Receiver. 
This receiver has five tubes and is one of the latest models with 


an inclined panel. 


In a near issue of PopULAR RADIO. 


THs department is conducted by Poputar Rapio Laporatory for the purpose of keeping the 

radio experimenter and the broadcast listener ‘informed concerning the newest inventions and the 

approved developments in radio equipment. Only such apparatus as has been tested aud 
endorsed by the Laboratory is noted in these columns. 


JACKS 


Jacks; Pacent Electric Co. 

Jack; Saturn Mfg. and Sales Co., Inc. 
Union tip jack; Union Radio SOE 
Jacks; Yaxley Mfg. Co. 


GRID-LEAKS AND RESISTANCES 


Cartridge resistances; “Pacent , Electric Co. 

oat. -leak and condenser} Pfanstiehl Radio Service 
Os." 

Resistron; Tonale Tnstrument Co. f 3 

“Turn-it? adjustable grid-leak; Turn-it Radio 
Sales, Inc. 

Variable grid resistances; Walnart Electric Mfg. 


Ro alty variable grid-leak; Wireless Products 
orp. 

Royalty resistance units; Wireless Products Corp. 

Resistance Unit; Yaxley Mfg. Co. 


FIXED CONDENSERS 


Condenser and grid-leak;  Pfanstiehl Radio 
Service Co., 

“Build-up” mica condensers; Charles Schindler. 

Fixed condenser; Stafford Radio Co. 

Fixed condenser? Walnart Electric Mfg. Co. 

Fixed: condenser; Yaxley Mfg. Co. 


BATTERY CHARGERS AND RECTIFIERS 


Rumbold battery chargers; P. if meatal 
Portable rectifier: San: Valle 
Valley battery charger; dey "Electric Co. 


BATTERIES 


Jumbo battery; Primary Mfg. Corp. , 

Rabat réchargeable wet “B” Batteries; Radio 
Rabat Co. 

Sidbenel “p” batteries (wet); Sidbenel Electrie Co. 

Twin dry batteries; Twin Dry Cell eae Co 

USL radio “A” and “B” batteries; U. S. Light 
& Heat Corp. 

RB “B” battery; Universal Battery Co. 
Westinghouse crystal case “A,” “B” and “C” 
batteries; Westinghouse Union Battery Co. 
Willard radio batteries; Willard Storage Battery 


o. 
iki “A” and “B” batteries; Wizard Battery 


World storage “A” and “B” batteries; World 
Battery Co. 


VARIABLE CONDENSERS 


Thordarson variable condenser; Thordarson Elec- 
tric Mfg. Co. 

Bu Tool variable condenser; U. S. Tool Co., 
nc. 

Variable condenser; United Scientific Labs., Ine. 

Variable condenser; The Westwyre Co. 


TUNING INDUCTANCE UNITS 


Tornis spider-web plex coils; Tristan Sales 

orp 

Uncle Sam master tuning coil; Uncle Sam Elec 
tric Co. 

Work Rite variometer; Workrite Mfg. Co. 

Work Rite variocoupler; Workrite Mfg. Co. 


Bete 


‘Single “pile” of carbon disks assembled in a’ 
metal cylinder 
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A VARIABLE RESISTANCE ELEMENT 
OF CARBON. 


Name of énstruinent: Filament rheostat. 
Description: A variable’ resistance element 


- composed of a number of carbon-mate- 
rial disks. By’ adjusting the pressure 
upon the pile, the resistance is controlled. 
A screw and attached knob is used for 
this - purpose. All exposed~ metal parts 
are nickelplated. The disks are held in 
“a metal cylinder, 


Usage: In a filament circuit for controlling 


the. filament current. 


Outstanding features: A singlernile rheostat, 


with pressure control. Single-hole 
mounting.. 


Maker: Marshall Electric Co. 


aa 


_-SWITCHES 
Filament lock switch; Walbert Mfg. Co. 
Switch; Walnart Electric Mfg. Co. 


SOCKETS AND ADAPTERS 
V. T. socket; Union Radio Corp. 3 
Safety rim socket; Walbert Mfg. Co. 
Walnart socket; Walnart Electric Mfg. Co. 


RHEOSTATS 
Unity vernier rheostat; Unity Mfg. Co. 
Rheostat; Wilcox Laboratories. 
Work Rite vernier rheostat; Workrite Mfg. Co. 
Rheostat; Yaxley Mfg. Co. 


RADIO CABINETS 
De Luxe radio cabinets; Utility Supply Co. 
Radio cabinet furniture; Whaling Wood Products 
O. 
Besar loudspeaker Windsor Furniture 
o. 


console; 


A RADIO-FREQUENCY TRANSFORMER 
IN VACUUM 


Name of instrument: 
former. 


Description: A transformer designed for 
radio-frequency amplification on wave- 
lengths slightly higher than those ordi- 
narily used for broadcasting (about 
1,200 meters). The transformers are 
matched up to the same frequency and 
have a sharp resonance curve. The 
coils are dry, and are demoisturized and 
retained in a vacuum tube. Neatly 
mounted on a bakelite base. 


Usage: In a medium wave radio-frequency 
amplifier or in a superheterodyne re- 
ceiver for inter-stage coupling. 

Outstanding features: Coils dry wound and 
dehydrated in a vacuum. Low distributed 
capacity windings. Sharply peaked res- 
onanice. 

Maker: St. James Laboratories, Inc. 


Radio-frequency trans- 


TUBES i 
Untversal tubes; Universal Radio Laboratories. 


Equipped with soldering lugs 


: WHAT’S NEW IN: RADIO APPARATUS- 
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Dry-wound and dehydrated coils in a vacuum 


HEADPHONES 


Tower's soenan headset: Tower Mfg. Co. 

Ambassador phones; Tower Mfg. Co. 

Berwick Supreme headphones; Triangle Electre 
Trading Co. 

Trimm headsets; Trimm Radio Mfg. Co. 

Professional headset; Trimm Radio Mfg. Co. 

Dependable headset; Trimm Radio Mfg. Co. 

Ampl-tone phones; Union Fabric Co. 

Warren phones; Warren Radio Phone Mfg. Co. 

Work Rite concert headset; Workrite Mfg. Co. 


DIALS 


Dial; Trufix Radio Products Co. 

Knob and dial; Walbert Mfg. Co. 

Dial; Walnart Electric Mfg. Co. 

Work Rite E-Z-Tune dial; Workrite Mfg. Co. 
Knobs and dials; Yaxley Mfg. Co. 


A MEDIUM FREQUENCY TRANSFORMER 

Nate of instrument: Radio-frequency trans- 
former. 

Description: A transformer designed for 
rad.o-frequency amplification at a longer 
wavelength than that used for ordinary 
broadcasting. The workmanship on the 
coils, the general construction, and -the 
design are of the highest order ‘and make 
the instrument a suitable one to be. :in- 
cluded in the intermediate stages of. the 
superheterodyne amplifier. The coils and 
leads are inclosed in a moulded bake- 
lite shell, with the terminals brought 
out to soldering lugs. 

Usage: In a high wave radio-frequency 
amplifier or in a superheterodyne re- 
ceiver for inter-stage coupling. 


s- 
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Hard rubber insulating strip. Equipped with 
soldering lugs 


MISCELLANEOUS ACCESSORIES 


Insurtube; Terlee Electric & Mfg. Co. 
Dial adjusters; Union Radio Corp. 
Unity electric soiderni iron; Unity Mfg. Co. 
Soldering kit; Valley Forge Chemical Co. 
Solder flux and rosen core solder; Valley Forge 
Chemical Co. 
“Cross Country” circuit (parts and instructions): 
Vesco Radio Co. 
- Univernier; Walbert Mf fe 
Lettered binding posts; slnact Electric Mfg. Co. 
Adjuster; Walnart Electric Mfg. Co. 
DX-10-Point antenna wire; Xardell Corp. 
Westwyre soldering iron; The Westwyre Co. 


LOUDSPEAKERS 
Thenitson Magnaphone; R. E. Thompson Mfg. 


Timbretone loudspeaker; Timbretone Mfg. Co. 

Timmons Talkers; J. S. Timmons. 

Berwick Supreme loudspeaker; Triangle Electro 
Trading Co. 

Concert model speaker; Trimm Radio Mfg. Co. 

Homespeaker; Trimm Radio Mfg. Co. 

Trinity loudspeaker; Pepi Radio Corp. 

Black Beauty reproducer; United Radio Corp. 

Van-Le_ reproducer; Van-Le Corporation. 

Tror essonol reproducer; Voluma Products, Inc. 

Moon loudspeaker; Wilson Utensil Co. 

Work Rite concertrola; Workrite Mfg. Co. 


KITS 
Superheterodyne kit; Victoreen Radio, Inc. 


Name of instrument: 


Outstanding features: A well-made instru- 
ment with a good amplification factor 


and suitable resonance curve. 
Maker: Rauland Mfg. Co. 


A NEW MODEL OF AN OLD FAVORITE 


Variable condenser. 

Description: A condenser of the grounded 
rotor type with the insulation spaced so 
that it is not in the dense part of the 
electrostatic field. Only two insulating. 
pieces are used. The design of the bear- 
ing is excellent and the rotation so 
smooth that a good regular capacity 
curve is assured. The losses at high 
frequencies are negligible. 

Usage: In any radio-frequency circuit for 
tuning. 

Outstanding fvaturcs: 
careful workmanship. 
connections. 

Maker: Hammarlund Mfg. Co. 


Rigid construction and 


Low loss. Good 


AUDIO-FREQUENCY TRANSFORMERS 


Interstage power amplifying transformer; Thor 
darson Electric Mfg. Co. 

Thordarson super audio-frequency transformer;: 
Thordarson Electric Mfg. Co. 

United audio-frequency transformer; United Mfg, 
& Dist. Co. 


CRYSTAL DETECTORS 


Yellowtip crystal - detector; 
Equipment Co. 


RECEIVING SETS 


ines neutrodyne receiver; R. E. Thompson 
. Co. 

Sectional radio outfits; Tresco Radio. 

ae receiver; C. D. Tuska Co. | 

Radiod yng yeceiver; Western Coil & Electrical 


Elf crystal receiver; The Westwyre Co. 
Zenith recgivers; Zenith Radio Corp. 


POTENTIOMETERS 


Potentiometer; United Scientific Labs., Inc. 
Potentiometer; Yaxley Mfg. Co. 


Wholesale Radio 


PHONOGRAPH ATTACHMENTS 


Dulce-tone; Teagle Co. 
pee OF iia a attachment; Trimm Radio 


PHONE PLUGS 
G. W. 5-circuit plug: G. E. Walker Co., Ine, 


Plug; Yaxley Mfg. Co. 


PANELS 


Celesto shadow black panels; Triangle Rubber & 
Supply Co. 


This list of apparatus approved by the Porpurar Rapio LasoraTory will 
be continued as a part of the WHAT’S NEW IN RADIO APPARATUS 
department until all instruments, parts and complete sets have been in- 
cluded. The listing is alphabetical by manufacturer’s name and the install- 


ment in this issue goes through the letters T and Z. Next month the depart- 

ment will begin listing manufacturers whose names begin with the letters 

A to C. This list will also include new apparatus and parts that have been 
tested in the laboratory since the first installment appeared. 
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CONDUCTED BY Davip Lay 


ITEMS of genéral interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


DX Stamps to Verify 
Reception Claims 


HEREAFTER, the radio listener will have to 
exhibit proof of his claims of long-distance 
reception by presenting a “verification stamp.” 
-Some of the principal broadcasting stations in 
the country have launched a plan that promises 
to furnish a new hobby to the radio public and 
the DX fan. Each station has a supply of 
steel engraved stamps, printed in different col- 
ors for the stations on different wavelengths. 
To receive one of the stamps the fan must 
write in to the station giving the time he heard 
it broadcast and the numbers he picked. up. 
The station staff will then check back on its 
records to verify the numbers reported. If the 
report is correct the fan will receive a stamp 
that bears the call letters of the station. 

* kx x 


= Metronome Helps Listeners 
to Tune In 


Tue Breslau broadcasting station in Ger- 
many has established a loud-ticking metronome 
in its station. This is operated for some time 
before the regular program is broadcast. 
ticks enable listeners to distinguish clearly the 
loudness of the signals and to tune in before 
the programs are broadcast. 

* k * 


Fans Offer to Buy CW Set for 
Government Ship 


A GROUP of broadcast listeners around New 
York City has offered to purchase a CW 
transmitting set for one of the Government 
ships that has been creating havoc with ama- 
teurs through its spark transmitter. They have 
forwarded a letter to the Postmaster-General, 
requesting that the Post Office Department get 
rid of the obsolete spark-transmitting equip- 
ment on the U. S. mail boat President. This 
is a matter of concern to radio listeners along 
the vast coast lines and the Great Lakes region 
of the country, for a large percentage of ship- 
to-shore c is carried on almost altogether 
by the spark transmitting system. 


The - 


Radio a Government Monopoly? 


A PROPOSAL for making radio broadcasting in 
France a government monopoly was announced 
in the Chamber of Deputies a short time ago 
by one of the secretaries of the government 
bureau that controls the post office, and the 
telegraphs and telephones. The Chamber has 
passed a bill covering this proposal and has 
sent it to the Senate. This is particularly sig- 
nificant to Americans, coming as it does at the 
same time as the decided stand assumed by 
Secretary Hoover against government opera- 
tion. 


* x * . 
Ship at the Pole Hears ’Frisco 


In the early part of December, a Norwegian 
ship 15 degrees from the South Pole reported 
hearing station KFS at San Francisco. Un- 
successful attempts were made to establish two- 
way communication. This is one of the long- 
est north-and-south records made. 


A Gong Announces Radio 
Programs 


THE crash of a big brass gong is sounded 
by the Hamburg station in-Germany for in- 
troducing its programs. After each number 
two-minute intervals are recorded by two 
strokes on the gong, to assist listeners in tun- 
ing. These are followed by a single stroke 
that announces the beginning of a new selec- 
tion. A news bulletin in English is broadcast 
every night at 10.50 Greenwich time (about 
6 P.M. Eastern time) on a 387 meter wave- 


length. ah cae ae 
“Radio Pistol” Summons Aid 


A MINIATURE transmitter has been invented 
by an Englishman who designed it to be car- 
ried on the person and operated like discharg- 
ing a pistol in the event of a hold-up or an 
emergency. The signal thus transmitted can 
be received at short distances so that the 
police could recognize the characteristic note 
of this type of set at listening-in stations. 
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Musical Tryouts by Radio 


Mr. PauL Specut, an American musician 
who recently completed an English concert 
tour with his band, has recommended some ad- 
ditional American bands and orchestras for 
English engagements. In order that the British 
agents may hear these bands and judge them 
without the necessity of crossing the ocean Mr. 
Specht will arrange, it is announced, that the 
performance of these bands will be broadcast in 
New York, picked up in England, and sub- 
mitted to the agents in that way. 
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New Telephone Receiver Hangs 
on the Ear 


A NEw form of telephone receiver for radio 
use has appeared on the market in Germany. 
It is very light and the receiver proper is sur- 
rounded by a thin cap of rubber, the opening 
in which is large enough to permit the whole 
contrivance being, hungyon the ear. 

* # + 


American Concert is Relayed to 
South Africa 


A NUMBER of American broadcast programs 
have been picked up recently in England and 


Wide World Tay z 
RADIO SPEEDS UP THE WORK IN A BERLIN BAKERY 
Music has long been recognized by efficiency experts as a factor in making lighter the 


burdens of those who labor with their hands. 
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re-radiated by the British erations to their 


local audience. One of these seems to ha 
reached across the equator to South Africa. A 
listener in Capetown writes to the Wireless 
World (London) saying that he heard it. 
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Radio Has Tallest Goncrei 
Structure in the W orld 


THE distinction of being the tallest ma 
structure in the world, long possess ed by t 
great smokestack of ‘the copper smelter 
Tacoma, Washington, has been lost, says 
Engineering and Mining Journal (New York 
to the concrete tower of the radio station b 
longing to the Japanese Government, the T 
tion that did such good service after the re 
cent earthquake. This tower is 660 feet higi 
The Tacoma smokestack is only 5738 
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Spain Joins the Radio Procesam 
Spain has given a concession for radio 
broadcasting and for the manufacture of radio 
apparatus. As soon as the necessary _ ransmit- 
ting stations can be erected local prog rams will 
be broadcast from a studio near Madrid anc 


British concerts will be picked up and re 
layed. PTT (Madrid) is already OF erating. 


Here is a snapshot in a workroom 


in which a radio receiver is part of the equipment. 
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Underwood & Underwood 
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BROADCASTING THE BELLS OF ST. CLEMENT 


- © For the first time; the old nursery rhyme, “Oranges and Lemons,’ was broadcast 
- ~ bythe bells of St. Clement Danes Church, Strand, London, -It was quite a problem 


the microphone so as to get clear reproduction of the bells and yet elim- 


à inate the vibration of -the woodwork and thé mechanical noises. 


| Harnessing the Short Waves 
‘Step by step the scientists are completing | 


the conquest of the radio waves that are 
shorter than one meter. From France comes ° 


the report that the cathode-ray oscillograph ` 
has recently been used successfully to detect“ 
and examine waves down to 30 centimeters ` 
long, a trifle over one foot. This means a` 
frequency of one billion cycles a second, 


- 
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exas Has the Greatest Number 
of Broadcasting Stations 


HE number of broadcasters in each state 
s to be determined by a combination of 


S 

pulation and area. Texas, which is the lar- 
gëst state though by no means the most popu- 
lots, has the largest number of broadcasting 


stations, 42. But the second state is Pennsyl- 
vania, which is populous but not especially 
large. It has 41 stations.. California, again a 
large state, is third, with 39; and Ohio, a pop- 
ulous one, is fourth with 30. 


Ban on the Broadcasting of News 


THe issuance of the first private transmit- 
ting license in India has just been announced. 


- It has been granted to the Radio Club of Ben- 


gal. The broadcasting of concerts and weather 
reports is permitted, but it is expressly for- 
bidden to broadcast anything in the nature of 


-news. 


* x * 


An Effect-of the Ice Age on Radio 


“THE Ice Age was over, in this part of the 
world at least, some 30,000 or 40,000 years ago. 
Yet it has greatly influenced radio in the Chi- 
cago district.” -A recént statement issued by 
the U. S. Geological Survey remarks that the 
zones in and near Chicago where radio fans 
get good ground connections easily, as com- 
pared with other zones where ground connec- 
tions are very difficult to obtain, are delimited 
by the materials—sand, gravel or clay—laid 
down by the great ice sheet that covered that 
part of the country during the Ice Age. 


: Music from Vacuum Tubes 


THe making of musical devices employing 
the principle of the oscillating audion seems to 
have absorbed the energies of many experi- 
menters this summer. At least five such out- 
fits have been described in print and several 
others have been exhibited. All this was done 
by Dr. Lee de ‘Forest years ago. His results 
and methods were described in Poputar Rapio 
as long ago as November, 1922. 


ms 
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The Helping. Ham = 
A HAPPY example of that kind of co-opera- 
tion that has distinguished American radio 
amateurs was demonstrated on Election Night 
when a New York City fan copied election 
returns from WEAF and telegraphed them to 
station KGO at Denver. 
gratuitous reports. KGO publicly thanked the 
New York amateur for his assistance to Rocky 
Mountain listeners. - i | 
x 
Does Ghanas in the Tide 
. Affect Wavelengths? 


THE amateur radio station IMO at Wiscas- 
set, Maine, installed for the purpose of estab- 
lishing communication with the schooner 
Bowdoin that brought back Captain Donald 
‘MacMillan from the arctic last fall had not 
been in operation more than twenty-four hours 
before mysterious changes were observed in 
the wavelength of the transmitter. The ad- 
justments of the station were inspected, and a 
wavemeter was employed frequently to check 
the oscillations. Finally it occurred to the 
‘operator that, as the antenna and counterpoise 
had been suspended from the dock over the 
water, the tide might have something to do 
with the condition. Wavemeter readings taken 
at the ebb and flow of the tide, when com- 
pared, showed that in every case the wave- 
length increased with the rise of the tide and 
decreased with the fall. The operator believes 
the tide affected the capacity of the station’s 
counter poise. 


Henry Miller l 
INVENTOR WINS IMPORTANT RADIO: 
PATENT SUIT 


After four legal battles with the Government, 
Dr. James.H. Rogers of Hyattsville, Md., dis- 
coverer of an undersea radio communication 


method, won his righis to his patent. He is 


shown above with his submarine radio trans- ` 


mitter that was used during the war. 


In announcing these - 
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Thunderstorms Come in Cycles 


A FRENCH scientist, M. l’Abbe Gabriel, has 
established to his own satisfaction the theory 
that thunderstorms, the bugbears of the radio 
fan, have a definite cycle of maximum and 
minimum activity. He has found that for a 
period of seven years electrical storms will be 
at a minimum; for the next twenty years they 
will appear at an average rate, followed by 
ten years of exceptionally heavy rain and elec- 
trical disturbances. To reassure radio ama- 
teurs he announces that we are just starting 
on the minimum period of this cycle, which 
should mean decreased static discharges for 


some years to come. 
* 


W here PY the Wild Wives 
Straying? 


Have you lost either a wife or a bulldog? 
If so, you may apply for help to your local 
broadcasting station. According to an an- 
nouncment from one of the largest stations, 
such appeals are numerous. Requests, indeed, 
for the return of lost dogs and lost wives at 
present are running about even. Husbands are 
either less prone to stray from the fireside or 
else they are not considered worth retrieving 
in this age of feminine independence, for so 
far no requests have been made to locate miss- 


ing husbands. 
k o 


France Puts a Censor on the Air 


Rapio communication in France will be sub- 
ject to police supervision following a recent 
order of the Minister of the Interior. A spe- 
cial service has been organized at the Sureté 
General (which corresponds to our Department 
of Justice) whereby future air conversations 
and messages will be censored by the officials 
who will “listen in.” The reason given for 
this movement is the possibility that the ene- 


mies of the country may use radio stations to’ 


spread harmful propaganda, as groups of for- 
eigners have used various means to spread 
reports detrimental to French finance and 
credit, which has reacted on the Bourse. 


Radio Race Around the World 


Won in Five Seconds 


Rapiro signals were sent around the earth in 
five seconds recently in a test that originated 
at high-power stations near New York City. 
The letter “S” was sent three times in a west- 
erly direction and the letter “C” three times 
toward the east. 
started at Tuckerton, N. J., were relayed 
through San Francisco, Honolulu, Malabar, 
on the island of Java, London and Riverhead, 
N. Y. The eastward signals were “sent out 
from Marion, Mass., through St. Aisse in 
France, Saigon in Indo-China, San Francisco 
and Riverhead, N. Y. The operators working 
the eastward signal won the race by a second. 
The race started in New York where keys 
controlled the distant transmitters. 


The westward signals that 
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CONDUCTED BY S, GORDON TAYLOR 


Every radio receiver requires a careful balancing of all of tts parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver. This department ts conducted for the special benefit of readers who have built the 
radio receivers described in Poputar Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. 
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| Hook-up Changes in the Pressey Superheterodyne Receiver 


_ issue. 


(This set was described in Poputar RaDio for 
December, 1924) | 


Ir will be noted that there are some dis- 
crepancies between the text, the schematic 
diagram on pages 580 and 581, and the picture 
wiring diagram on page 582 in the December 


three portions of the description will all work, 
best results will be found with the connections 
as shown in the picture wiring diagram on 
page 582, or on the picture wiring blueprint 
which is an exact duplicate of the diagram on 
page 582 but much larger in‘ size. 


low the picture diagram- or the blueprint in 
wiring up the receiver. 
cept that the numbers 1 and 2 on transformers 


While the connections as given in these © 


Therefore . 
the builder of -this- receiver is advised to fol- — 


These are correct ex- . 


Li and La should be reversed. The instrument 
and panel layouts as shown ‘n the descriptive 


~“ article are correct, as are the panel and instru- 


ment layout blueprints. 


The Use of UV-201-a or C-301-a Tubes 
in Place of the WD-12’s 


For those who wish to use six-volt tubes 
in place of WD-12’s in the first five sockets of 
the Pressley Superheterodyne Receiver the 
hook-up is given in Figure 1. The only change 
required is to place the filaments of: the tubes 
in parallel and to substitute 6 or 10-ohm rheo- 
stats for Jl and J2. Incidently, this is: the 
correct schematic ‘diagram of this receiver 
when used with 201-a tubes. 


Resistance-coupled Four-circuit Tuner 


(This se? was described in Poputar Rapio for 


October, 1924) 


As a result of investigations made of four- - 


<ircuit : receivers constructed by readers ac- 
cording to the description in the October issue, 
the following suggestions are offered in the 
hope that they may help other- constructors of 


this receiver who are not’ getting the results ` 


that they are justified in expecting. _ 
It is well to start with a repeated assurance 


that this receiver should prove excellent in - 


selectivity, tone quality, volume and distance 
reception. If the owner does not find this true 
of his receiver, then it is not working properly 
and the following ideas should prove helpful 
in eliminating the trouble. Incidently, if any 
of the’ readers of Poputar Rapio, in experi- 
menting with this receiver, should discover 
any remedies for troubles which they may have 
encountered and will inform this department 
of same, we shall be glad to pass the informa- 
tion along to other readers. 

The single turn of bus wire which comprises 
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£ A REVISED WIRING DIAGRAM OF THE 


PRESSLEY HOOK-UP 


Figure 1: This agrees with the picture diagram published in 
the December, 1924, issue of PoPULAR Rapio except for changes 
in filament wiring to allow for the use of UV -201-a tubes. 


coil “A” should be shifted to different posi- 
tions on coil “C.” If it is moved to the left 
(further from coil “B”) selectivity will be 
improved because of the looser coupling be- 
tween coils “A” and “B.” On the other hand 
volume is sometimes increased by moving it 
closer to coil “B.” A little experimenting will 
show just what position is best for any par- 
ticular receiver. 

Be sure that the Gridenser across the pri- 
mary of the audio-transformer is of .0005 mfd. 
maximum capacity. This instrument is also 
made with a maximum capacity of .001 mfd. 
maximum, but the minimum capacity of this 
latter type is too large for satisfactory use in 
this receiver. 

If one is in doubt as to whether he has the 
proper Gridenser, a fixed condenser of .00025 
mfd. may be substituted and if general results, 
and especially the selectivity, are improved it 
will be an indication that the Gridenser was 
the wrong size. 

. _A little study should be given to the proper 
adjustment of the detector rheostat and the 
potentiometer to determine just where the 
point of maximum efficiency lies. The way to 


go about this is first to set the rheostat at a 
high value; about % turn in a clockwise di- 
rection from the “off” position. Next turn the 
potentiometer knob to a point where the de 
tector tube becomes noisy (a continuous hiss- 
ing or roaring sound), then turn the potenti- 
ometer back until this noise just stops. Note 
the volume and quality of signals at this com- 
bined setting. Repeat this procedure, starting 
with the rheostat turned a little further in a 
clockwise direction and readjusting the potenti- 
ometer just below the hissing point. Continue 
this with the rheostat in several different posi- 
tions until just the right point for best results 
is obtained. In some cases tke hissing sound 
will not be produced until the rheostat is 
turned on halfway or more. In that case 
start the experiments at this point instead of 
1% way on as mentioned above. Usually the 
18-volt tap on the detector “B” battery is best 
to use but 16% volts sometimes proves better 
for distance reception. It is true also that 
some detector tubes require much higher or 
lower connections to the “B” battery. 
Another condition which will cause the po-. 
tentiometer windjng to smoke is:‘the use of. -. 


> both 


, detector in this tuner. 


“TROUBLE SHOOTING” 


DOVO 


the same “B” battery for both detector and 
amplifier. When this is done the potentiometer 
will heat up when the arm is near either end 
of the winding. With the Four-circuit Re- 
ceiver, when a potentiometer is used, there- 
fore, a separate “B” battery should always be 
used for the detector (this is the battery which 
is connected to binding posts 5 and 6 at the 
.back of receiver in the diagram in the October 
issue). 


Proper Detector Tube 


If 6-volt tubes are used the detector should 
be either a UV-200 or C-300. UV-20l-a tubes 
should not be used as a detector in this cir- 
cuit as the tuner is designed for a soft tube 
and a tube such as the 20l-a does not have 
‘the proper characteristics to adapt itself as a 
When dry-cell tubes 
-re used they should be UV-199 or C-299 as 
detector and amplifiers. The use of 
WD-11 or 12's and the C-11 and 12’s is not 
advised. 

Some builders 


of the resistance-coupled 


4 


Four-circuit Tuner with 


(This set was described in Poputar RaDio for 
May, 1924) 


. Despite the October article describing a four- 


; e§rcuit receiver using resistance-coupled amplifi- 
- cation. much interest is still: evident in a combi- 
mation of the four-circuit tuner and the distor- 
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Four-circuit Receiver report that their receiv- 
ers repeat; i.e., the same local low-wave sta- 
tion can be tuned in at two separate settings 
of the dials. That is, a 360-meter station may 
come in with both dials set at 28, and again 
with both set at a higher setting around 70. 
While this is not true of the model receiver 
constructed in the laboratory, it is evidently 
due to the stabilizer coil and condenser being 
tuned to the wavelength of the transmitter, 
which brings the station in at the higher set- 
ting. In that case the stabilizer circuit acts 
as the secondary and simply forces the signal 
through the secondary proper. Just why this 
should occur in some receivers and not in 
others is a mystery. However, this difficulty 
can be overcome by avoiding settings with the 
first dial which may cause the repeating. Thus 
in the example given above, when it is desired 
to tune in a high-wave station which comes in 
at about 70 on the dials, keep the first dial 
about 10 points below the second dial setting. 
This will permit tuning in the station which 
rightly should come in with the dials set at 
70 but will prevent the low-wave station from 
repeating. 


Distortionless Amplifier 


tionless amplifier such as is described herewith. 

The complete hook-up of this five tube com- 
bination is given in Figure 2. The tuner-detector 
layout is practically identical with that shown 
in the tuner of the four-circuit receiver de- 
scribed in the October issue, except for the 
location of the variable grid-leak on the panel, 
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PANEL VIEW OF THE FOUR-CIRCUIT TUNER 


Figure 3: The lettering above indicates the panel layout for the tuner. described 
herewith that is a modification of the set described in the October, 1924, issue of 
PoPULAR RADIO. 


the use of separate rheostat and potentiometer, might be added that this .0005 mfd. condenses 
and the use of a .0005 mfd. variable condsener was later replated with one of .00035 mfd 
across the coil “B,” instead of the -.00035-con- capacity.) The atrangement of instruments 
denser mentioned in-the October issue. (It is shown in Figures 3 and 4. 
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REVISED WIRING DIAGRAM OF THE FOUR-CIRCUIT TUNER 


FicuRE 2: This shows the complete hook-up of the five tube combination. The 
letcers correspond with those in the May, 1924, issue with the following exceptions: 
and. L,—“Improved” jacks,. double circuit; M—“Improved” jack, 


“TROUBLE. SHOOTING” | 199 


666666 


AO MOOOHOHD@® © OC 


REAR VIEW OF THE FOUR-CIRCUIT TUNER SHOWING INSTRUMENT LAYOUT 


Figure 4: Note that the instrument layout in the amplifier does not follow that 
given in the October, 1924, issue. However, this revised plan permits a better 
balance of panel controls without reducing the efficiency of the set. 
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THAT EMPLOYS THE DISTORTIONLESS AMPLIFIER 


small letters correspond with symbols used in the October, 1924, issue. The large 
k—Bradleystat; x—Amscq 400-ohm potentiometer; Cr—Amsco 20-ohm rheostat; 
single circuit. The diagram corresponds with the pictures on these pages. 
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The Maximum in Volume and 
Tone Quality 


The tone qualities and volume of the Four- 
circuit Receiver described in the October issue 
were so far above those of the ordinary re- 
ceiver that they apparently left little to be de- 
sired in these directions. However, in experi- 
mental work in the Popucar Rapio laboratory 
these qualities have been carried still- further 
and the ideas adopted are now passed along 
for the benefit of readers. 

It is generally acknowledged that the re- 
sistance-coupled amplifier is the best for true 
' reproduction of voice or music. However, the 
type of coupling is only one element in the 
accomplishment of good reproduction. The 
vacuum tubes and the loudspeaker are of great 
importance also. The use of resistance-coupling 
amplifies all tone frequencies in proper propor- 
tion but the average loudspeaker does not; and 
the ordinary six-volt vacuum tube is incapable 
of handling properly the last two stages. 

To surmount these difficulties two changes 
were made, as follows: (1) Western Electric 
power tubes (216-A) were substituted for the 
UV-201-A tubes in the last two stages. This 
required no change in the receiver except to 
change first, the No. 1A Amperites for two of 
the No. 1 Amperites, as the power tubes re- 
quire 1 ampere filament current; and second, 
the new type Western Electric loudspeaker 
No. 540-AW was used. This is the “cone” 
type which does not have a horn but instead 


sistance. 
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is so arranged that a large diaphragm dis- 
tributes the sound directly. This loudspeaker 
has much the same qualities as a resistance- 
coupled amplifier, in that it is free from fre- 
quency discrimination in amplifying. 


The Amplifier Grid-leaks Must Be 
Carefully Selected 


When the plug is inserted in the different , 
jacks the tone quality should remain unchanged 
with resistance coupled amplification such as 
employed in the Four-circuit Receiver. If 
such is not the case it is an indication that the 
resistance of the grid-leaks is not correct. If 
signals are clear when plug is in the third 
jack but distorted when plug is inserted in 
the fourth jack, the grid-leak of the last tube 
should be replaced with one of 4 megohm re- 
It there is distortion in the third 
jack a 1⁄4 meghom leak should be used with 
the next to the last tube and either 1⁄4 or 1/10 
megohm leak with the last tube. Another way 
of telling whether the leaks are of the correct 
value is to place the thumb and forefinger on 
the terminals of the leak mounting while the 
leak is in place. If the tone quality is better 
with the fingers so placed it is proof that the 
leak resistance is too high. 

Numerous other helpful suggestions regard- 
ing this particular receiver and the Four-cir- 
cuit in general will be found in the “Trouble 
Shooting” department of the July, November, 
December, 1924, and January, 1925, issues. 


Proper Connections for the Potentiometer-rheostat 


Since the article in the October issue was 
prepared the form of the “Dubl-Wundr” has 
been changed, necessitating somewhat different 
connections from those shown in the October 
issue and on the Poputar Rapiro blueprints. 
The original instrument had three binding posts 
on the back and one on the side. The new 
type has three binding posts on the back and a 
spring lug below the center binding post for the 
other connection. This spring lug corresponds 
with binding post No. 3 in the diagram in the 
October issue and binding post No. 3 of the new 
type corresponds with binding post No. 4 of 
the old. Therefore the connection which was 
shown going to binding post No. 3 in the dia- 
gram should go to the spring lug and the 
connection which went to binding post No. 4 
should go to No. 3 of the new type. Connec- 
tions to binding posts No. 1 and No. 2 remain 
the same on both old and new types. 

It is important that this instrument be cor- 
rectly connected. Otherwise the receiver will 
not be selective. The “A” battery will be 
short-circuited when the potentiometer arm is 
set near one end of the potentiometer winding. 
This will make the instrument smoke and in all 
probability burn out the fine resistance wind- 
ing of the potentiometer. 

While the manufacturer has placed a slip in 


each “Dubl \Wundr” container, calling attention 
to the changes made, apparently many users 
failed to follow the manufacturers instructions, 
with results as mentioned above. It may be 
added here, however, that all connections shown 
in the October issue and the blueprints, other 
than the two mentioned above on the “Dubl 
Wundr” are correct. Therefore the other 
changes shown on the slips which come with 
the “Dubl-Wundrs” are neither necessary nor 
advantageous, 

If the “Dubl-Wundr” was incorrectly con- 
nected in the first place but was later changed 
the potentiometer winding should be carefully 
tested to make sure that it has not been burned 
out while incorrectly connected. If moving the 
potentiometer knob seems to have compara- 
tively little effect on the volume of signals it 
is an indication that the winding is broken or 
burned out. In such a case the instrument 
should be replaced because this condition will 
prevent the receiver from working as it should. 

It has come to light that some dealers are 
furnishing the “Dubl Wundr” with 20 ohm 
rheostat windings and 400 ohm potentiometer 
windings for use in this receiver. This rheo- 
stat resistance is incorrect and should not be 
used. The proper resistances are: 6 ohms for 
the rheostat winding and 400 ohms for the 
potentiometer. 
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Clips Are Handy for 
Experimenting 


In attempting to try out some new 
hook-up the fan often makes connec- 
tions rather hurriedly with any scraps 
of wire that may be left over from some 
previous experimental work. Frequent- 
ty one or two connections in the circuit 
hooked up in this way are so poor that 
they affect the working of the circuit. 
If you have much experimenting to do, 
it is wise to cut a number of pieces of 
wire, varying in length, and solder clips 
on the ends. Then when you want to 
make up a new circuit it is easy to clip 
the wires on where they belong with 
the assurance that all connections are 
tight. 


Smooth Holes in Your Panel 


THE next time you have a radio panel 
to drill try a % to % inch standard 
taper reamer for the larger holes. First 
drill the panel with a %-inch drill and 
then run the reamer through till the 
hole is large enough for- the shaft of 
the instrument or the jack which you 
are fitting to the panel. The reamer will 
work just as easily in tough bakelite as 
it does in hard rubber and the hole will 
be perfectly clean with no chipped 
edges. 


One Rheostat for All Tubes 


Ir the tubes in the receiver you are 
building are all of the same type, you 


can get satisfactory filament current reg- 
ulation by placing the tubes in parallel 
with each other and in series with one 
rheostat which should be in the negative 
lead to the battery. ` The only drawback 
to this arrangement is that all the tubes 
must be kept burning -even- when you 
need only one or two for the local sta- 
tions. 


Be Careful of the Phone Cord 


OnE drop of acid from the battery 
will ruin a phone or loudspeaker cord. 
The acid eats its way into the fabric 
covering and finally weakens the cord so 
that it breaks at that point. It would 
not be so serious if it ruined the phone 
cord at once for a new cord does not 
cost much. The trouble is that it usu- 
ally causes sizzling and crackling noises 
and weak signals for weeks before the 
source of the poor reception is discov- 
ered. 


A Gasket for Your Loud- 
| speaker Unit 


In fitting the loudspeaker unit to the 
horn part of the apparatus which is 
often purchased separately, the unit 
sometimes does not fit tightly. A ring 
cut from an old automobile inner tube 
that has outlived its usefulness makes 
an ideal gasket because the rubber is 
springy enough to make an airtight and 
soundtight joint. Select the thickest part 
of the tube to cut. 
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a When to Use Loop or -Indoor - 
Antenna 


Avn indoor antenna is more efficient 
før receiving radio signals than a loop 
‘but the latter has directional , properties 
which make it exceptionably valuable in 
some locations. If you live in a steel 
framed building in which metal lath has 
been used on the walls, the efficiency of 
either a loop or an indoor antenna will 
be low. The only way to overcome this 
difficulty is to use an outdoor antenna 
or else to use at least a five-tube set. 
But, even the most powerful receiver 
cannot be expected to bring in distant 
stations on a loop or indoor antenna 
when the whole room is practically a 
metal box. 


Put a Condenser in the Ground 
Lead 


THE instruction sheets which accom- 
pany many types of chargers for use 
‘on storage ““A”-and “B” batteries direct 
that the battery be disconnected from 
the receiving set while the charger is in 
use. This is because there is a chance 
that a short-circuit may occur through 
the grounded circuits of the receiver. 
The antenna circuit is, of course, insu- 
lated from the ground and if you con- 
nect a .5 mfd. condenser in series with 
the ground lead, your whole set will be 
insulated so that you will not have to 
disconnect the batteries while you are 
charging them. The condenser will not 
effect your reception. 


A Simple Switch Stop 


Most radio dealers carry regular 
switch stops which can be placed at 
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each end. of the row. of-switeh points toe. +.: 
-keep the lever- from’ moving, teo afan- .. : 


Sometimes there is not room,on the 


- -panel for these regular “stops. An- easy: 


way to make one is-to cut a small rec- 
tangle from a piece of sheet brass and 
drill a hole near one end, large enough 
to pass over the stem of the switch 
point. After you have bolted the switch 
point to the panel, it is a simple matter 
to bend up the end of the brass against 
the side of the switch point to form a 
stop for the lever. 


Wire Your Detector Tube 
Correctly 


Tite best arrangement for the wiring 
of a soft detector tube is to connect the 
filament side of the secondary circuit to 
the negative terminal of the detector 
tube socket. When a hard tube such as 
the UV-201-a is used as a detector, the 
filament wire from the secondary cir- 
cuit should be connected to the positive 
socket terminal. Remember this point 
as well as the resistance of the rheostat 
when you change from one tube to the 
other. 


Brass Angle Brackets 
Are Useful 


SHort brass strips bent in the form 
of a right angle and with screw holes 
bored near each end are now in stock in 
most radio supply stores. Such brackets 
can be made at home by the radio fan 
but the stores sell them so cheaply that 
home construction is not worth while. 
They are useful for mounting a sub- 
panel on the front panel or for mount- 
ing the panel in a vertical position on 
the baseboard. 


In constructing and putting into operation the receivers described 

in PopuLar Ranio readers frequently run across kinks which, if 

passed along, would be helpful to others. The “Trouble Shoot- 

© ing” department is maintained to assist experimenters in ironing 
out their troubles. 


+ Wuar is the biggest thrill YOU ever. got over the radio? Have you ever picked 
up a call for. help? Or located a lost friend—or helted to run down a fugitive, or 
listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length; the Editor will pay 
upon acceptance. Address contributions to the Editor, ADVENTURE IN THE AIR 
‘DEPARTMENT, 627. West 43d Street, New York City. 


A ing by 1 The fire was low and the stars were out 
Snake Charming by Radio when the song was over. I looked about me 


HAT many animals and reptiles are a fresh weon and earned ao a branch a tew 

li nsitive ti nds—par- eet away. ost of the branches had been 

: hatha oe a slave to a z pa Straight at that camping spot, but this branch 
ticularly to music—is -generally known. curved at the very end, which was raised.some 


Indeed, the secret of the snake charmers six anche above ne ground: r Aara oe facts 
AS : : f : how, Dut was not alert enoug o ponder over 

of India is said to lay in the noise made phen apehe ane. 

by the musical instrumerits which are I took hold of the branch. It was smooth 

played. during. the performances. The and cold—and a needle in its end suddenly 


í . a seemed to run. through my arm to my shoul- 
following Adventure. induces one to der, In an instant the heel of my boot was on 


speculate to what extent these’ hypnotic the “branch” while it squirmed its last. i 
waa Da francii rattlesnake’s pilot it was, a poor harmless 
ere d waves may be. transmitted by little mootcher. Its vivid bands of orange and 
radio: 5 l ; black were beautiful before our flashlight. It 
I couldn’t call such a sweet-voiced little lady had met death, beguiled by the voice of a 
a snake charmer, ‘so I must leave her name out Woman. Although the rattlesnake may have 
of this story—and anyway shē.is not as im- been more than a day’s journey behind the pilot, 

portant as the snake. “When she sang “The we took the radio’s warning and moved on. 


End of a Perfect Day” at station WAAC, New —SAMUEL A. CRAWFORD 
Orleans, n doubt she D mto the micro. ——— 

phone and saw a vision of tired sons of toi | 

gathered at the evening fireside, faithful ne- I Get a Dun by Broadcast 
groes in from their cotton picking listening to O dun a man by postcard is contrary 
massa s$ black box, but— to law—as it should be. What 


My pal and I were north of the city in the ; 
woods, barely out of the swamp country, mak- should be the penalty of dunning by ra- 


ing an overnight stop on a three-day hunting dio, which is infinitely more public? 


trip. We had run our car some distance from 
che road to reach an ideal camping spot. With Presumably the operator took the law 


supper out of the way and our campfire and into his own hands in the following in- 

our pipes glowing brightly, we tuned in our stance: 

radio set and reclined on the ground to blow ' j o ; 

smoke clouds and end what had been a really To start at the beginning, I must explain 

perfect day of outdoor life. that our test buzzer for use with the old crys- 
After the first few numbers the daylight left tal apparatus has a note similar to that of the 

us, leaving only a few rays of light to penetrate five-hundred cycle transmitters that are now 

the dense foliage, and our fire of soft wood so widely in use, and that it is silenced in a 

had dimmed to embers. “When you come to box of waste. 

the end of’a perfect day,” the little lady then One morning, shortly after ten o'clock, a 

sang in a voice full of pure melody. It caught station signing KZLZ called me. Giving him 
. I guess, just as the composer intended it “K” (go ahead) I copied: 

should, and cast something of a spell upon us.’ “This, is senior operator KZLZ. When are 
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vee going to pay back that ten-spot you owe 
me 


P I racked my brain but could recall no such 
eDt. i 

Changing over our send-receive switch, I 
asked: 

“Who are you, please?” 

Next I copied, “You know who I am.” 

Believing that to be the end of that transmis- 
sion, I changed over to “send” position to ask 
another question, when I heard the sender con- 
tinue: 

“You borrowed it last month in Halifax.” 


Then I noticed that the aerial switch was 


in send position. 


I tumbled. I am getting used to this sort- 


of thing. . 

Quietly pushing open the door to our sleep- 
ing quarters, I found the aggravating second 
operator, Bert Lane, with’ one hand over his 
mouth and the other manipulating a small tele- 
graph key, which, investigation revealed, was 
connected across the test buzzer push button 
under the operating table and leads run 
through a.drill hole in the partition. — 

I have asked the steward to cut down on his 


meat orders. l 
"+ —CANADIAN OPERATOR 


I Listen In on a Consultation That 
Saves a Man’s Life 


NS more persuasive argument for 
learning the code can be offered 
than is put forward in the following 
Adventure from a former ship operator. 
Once learned, the code is never for- 
gotten. Indeed, Thomas A. Edison, 
who started his career as a telegraph 
operator and who since his boyhood has 
had little or no time to bother with code 
practice, can still walk into any telegraph 
office and read what is coming over the 
wires, even though the speed of the mes- 
sage is so great that his hand is no longer 
able to write down what his mind ac- 
tually receives: 


While I was exploring the ether one evening, 
I picked up a ship, evidently a good distance 
from the coast (judging from the weakness of 
his signals), trying frantically to establish com- 
munication with the shore station at New York 
through a hopeless barrage of interference. 
Radio trafic on 600 meters was particularly 
dense at the time, but in a moment when recep- 
tion was clear, I was startled to read: 

. . . for God’s sake hurry, the man is 
dying . . . can’t get his breath . . . unable 
to take any food or drink for . . . days.” 

The message was signed “KICP”; upon in- 
vestigating the call book I found the S.S. 
listed under those letters. 

Shortly the New York station answered: 

“ORM” (interference) “QTA” (repeat). 

Again the vessel tried to get that urgent mes- 
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sage through, but it was of no use; the ether 
was so crowded with radio messages on 600 
meters, that it was impossible for the two to 
establish communication. Finally, after sev- 
eral unsuccessful attempts, the New York staż 
tion advised the vessel to “QSY 450”; in other 
words to change to 450 meters wavelength. I 
also re-tuned, and soon heard the vessel again! 
as he repeated the message, sending each word 
twice to insure correct reception. 
E In a moment, New York answered hi 
“R R R” (received OK), and told him tg 
stand by” a moment for an answer. They 
New York, having consulted the Marine Hos 
pital, sent this message to the master of th 
vessel; my own hand trembled with excitemen 
as I copied: O} 
_“Be quick; run small rubber tube past. ton} 
sils; through this tube man can take water of 
milk; give him five grains asperin tablet eve 
three hours. Where are you bound for an 
what is your distance?” It was signed “Sur 
geon in Charge, Marine Hospital.” 
Moments passed that seemed like hours as [ 
wondered if that vessel, away out-there some 
where on the wide Atlantic, had been able t 
get the message which might be the means o 
saving a life. I kept my receiver right on 450 
meters and anxiously awaited results. Sud? 
denly the silence was broken by a faint: 
“RRR... OK KICP OK. We will fol; 
low instructions. Weare bound for Boston 
and we are still 800 miles out. Will call you 


later.” 
That 


Eight hundred miles from Boston! 
probably meant 1,000 miles from New York, 
and the message had been received through all 
the interference! And still I listened for him 
on 450 meters. It was fifteen minutes later 
when I heard him call New York and then he 
signalled: 

“Directions followed. Patient resting quiet- 
ly. Think we can save him. Thanks a thou- 
sand times over. KICP.” 

—E. J. QUINBY 


The Radio Command That 


Never Came 


HOUGH the Royal Air Force test- 

ing station at Farnborough, Eng- 
land, may still contain skeptics, a recent 
experience there of a young flight com- 
mander has doubtless converted several 
members of the British army to a belief 
in the kindness of fate. Here is a 
report of his experience: 

The camp was in a high state of excitement 
over the arrival of a visiting general who was 
noted for his sharp tongue and disciplinary 
actions—especially when he descended upon the 
commissioned personnel and demanded a 
demonstration of the efficiency of their radio 


communication with the flight squadrons in the 
air, Things simply had to move—especially 


—_— i n. id 


aa ns ESS le 


ADVENTURE IN THE AIR 


A $ 
ro De 


a TI ae 
“4 “ $ 4 eta tad 
A PES Hah te? Gh a taal 


TRA 


BASEBALL SCORES BY RADIO 
By means of a cluster of four loudspeaker horns adjusted to the top of a sedan that 
carries the receiving set, this mobile radio station can collect a crowd anywhere by 
merely tuning in: It is shown here entertaining the students at Princeton University. 


when.he told me just-before I slipped the head- 
phones over my ears and “took off,” that all 
orders would be given by himself. 

The planes went into the air splendidly, the 
radio men came onto the field, set up their one- 
wire antenna pole and “tuned in” in unusually 
short time, and the squadron leader could see 
e pener pick up the microphone to start the 

rill. 

“Turn right, turn—’ came the monotone. 
Nervous and tense, I wheeled away before the 
third command. (All commands are supposed 
to be repeated three times before execution.) 
Again the order flashed. 

“Turn left, turn—”’ the planes were off to- 
ward the western horizon like a flock of 
pigeons swinging over the roof tops. 

Suddenly a cold chill fled down my spine. 
The angry voice of the general came clear 
through the headphones, as the camp grew 
smaller behind me. 

“Attention, there,” it barked. “Wait for the 
third command before execution or Pll jolly 
well crash you out of the service, sir! Now, 
stand by!” 

I braced myself to count the forthcoming 
commands. None came. I looked back, but 
could see only trees and farmhouses. On we 
roared, over villages and towns, fields and 
woods; still no orders. Perhaps something 

was wrong; perhaps the general was only 
waiting to see what I would do; I dared 


-reddish tinge. 


not return to investigate now. The sun 
dropped lower on the horizon, took on a 
Ahead squatted a city, fringed 
by masts and smokestacks, ships, piers, and 
the green sea lying flat beyond. I soared to 
pass over it at proper height, calculating that 
it was Bristol, and that we were headed out 
into the Irish Sea. 

Stubbornly, smarting still from the repri- 
mand, I drove on, despite a vague wonder as 
to how far we would get into the open sea be- 
fore our petrol gave out. Once more I checked 
up my headphone and radio connections. 
Everything was sound; my antenna, leading 
out from the fuselage, was intact. I flew on 
toward the vast expanse before us. 

Suddenly my engine choked, roared, coughed, 
and died. I was out of essence. Giving the 
signal, I hunted a place to land anc volplaned 
down, out of one danger into another. Upon 
landing I demanded the nearest telephone and 
braced myself for the interview by wire with 
the camp commander. 

‘Well, hello, old man,” came cheerily to my 
astonished ears. “Bristol, eh? Devilish glad 
to hear from you. Didn’t know how to keep 
you from heading for North America. Trouble 
was on our end. Young Jones, out on patrol, 
didn’t know about the test, came in without 
seeing the aerial pole and carried it away on 
his landing gear. . . No, no one hurt—except 
the feelings. of the radio men. The general 
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was in a bit of a pet, but he took it out on 
them. Threats only. Report in the morning. 
. Good-night.” 

" "Slowly I returned to my plane, threw the 
headphones aside, and almost caressingly 
tapped my hollow-sounding gasoline tank. 

—LIEUTENANT 


Putting the Cat Out by Radio 


[T may be possible, soon, to turn over 

a few household tasks to radio 
broadcasting stations. For example, it 1s 
conceivable that the cat may be put out 
at night by an order delivered at a given 
hour by a radio broadcasting station: 


When Station WGY in Schenectady re- 
cently broadcast a “Farmers Program” 
numerous numbers were introduced as part of 
a celebration of the fiftieth wedding anni- 
versary of Josh Quinby and his wife Saman- 
thy. The announcements were all informal 
and instead of signing off in the usua. formal 
manner “Josh” after speeding the departing 
guests called to the cat preparatory to locking 
the kitchen door and blowing out the lights. 
His call, “kitty, kitty, kitty,” was carried to 
a great many homes with the following result 
as related in two letters received by WGY: 

“To convince you how perfectly we re- 
ceived your program,” wrote Mollie Ches- 
brough of Addison, N. Y., “I will tell you that 
our pet kitty was lying on the sofa aslee 
When the groom of fifty years ago was call. 
ing kitty to put her out, our kitty immediately 
got up to see who was calling him and for 
two or three minutes did not remove his gaze 
from the magnavox.” 

Charles J. Chase who runs the general store 
at Sebec Station, Maine, writes “Our cat heard 
you call and knew it was bedtime and hid 
away and did not want to be put out.” 


—C. D. WaconeErR 


Music from a Weak Battery 


AVE you ever explained weak re- 

ception on your set on the ground 
that your “battery is weak”—particu- 
larly when you are showing off your 
receiver to some one who is listening 
in for the first time? The next time 
you do we'll wager that you will think 
of this story: 


Bones White had been a corporal in the 
16th U. S. Infantry regiment—one of the first 
of the colored troops to see overseas service 
—and he never ceased telling of how the in- 
fantry i in general and the 16th Infantry in par- 
ticular had won the war. Indeed, he was so 
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engrossed in his war stories that he could not 
find time to work, so his wife Sarah took in 
washing to keep the wolf away from the door} 
One evening as Bones was collecting wash’ 
at the home of one of Sarah’s customers he 
was invited to listen in on the radio for the: 
first time. He sat in amazement as a ban 
concert came in, very faint though clear} 
Finally, as he bowed to go, his host invited 
Bones to call again—and like all radio fans! 
he made the excuse of “the battery being 
weak.” 
“Tf it’s 
replied, 
when de 
weak bat’ry: 


all de same to you, ma’am,” Bon 
“would you-all mind if Pd call agai 
infantry am aplaying, ‘stead o’ a4 
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—ANDREW SESSELMANN | 


I Give My Guests a “DX” (?) 
Treat 
H ERY experimenter in radio sooner 


or later runs across some startling 
phenomenon that is generally easily ex- 
plained. Here is one: 


A short time ago I decided to try the sound 
chamber of my phonograph as a loudspeaker, 
in conjunction with a radio-telephone receiver, 
Rather than move the phonograph upstairs 
where my apparatus was, I ran two wires from 
the set to connect the phonograph to the tele- 
phones. I then connected in series with this 
headset another pair of telephones at the re- 
ceiver upstairs to enable me to tune in. After 
experimenting I turned out the tubes but did 
not immediately remove the headset. 

A few minutes later I heard clearly a piano 
selection, which I recognized as a favorite of 
my brother. I had a hunch and went down- 
stairs. Sure enough my brother was at the 
piano in the parlor playing the selection him- 
self; the headset in the phonograph there was 
acting as a telephone transmitter. From this 
I conceived what I thought was a grand idea. 

Some friends were coming in the next even- 
ing to listen to my set and I determined to 
give them a surprise. I brought them up- 
stairs, but left Bill down in the parlor. After 
we had heard several selections from WGY 
I put all the headsets in series with the pair 
downstairs, thus disconnecting them from the 
radio set. Bill rendered a couple of selections 
on the phonograph and then announced in 
regulation broadcasting fashion: 

“This is station XYZ at San Francisco. Our 
next selection will be Souvenir by Drdla.” The 
visitors were amazed; they had not expected 
to hear such a far-off station. 

However, a few minutes later Bill, who was 
evidently getting tired of being a broadcasting 
station, piped up: 

“Say. Gordon, I think PII go home now.” 
Whereupon TI had to get out. 

—G. E. PIPE 


q Questions about articles will receive prompicr replies if the correspondents 
will specify the issues and page numbers of the subjects of their inquiries. 
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CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have puzzled 
them—but the selection of questions for answer cannot be guaranteed nor can ques- 


tions outside the radio field be answered 


by mail. 


What is a Wheatstone Bridge? 


THIs is an arrangement of circuits devised 
many years ago by the great English physicist, 


Wheatstone, and used to.compare two re- 


sistances with each other. The arrangement 
permits the circuits to be so adjusted that the 
same voltage exists at the center points of 
two branches of the circuits, each of which 
contains one of the resistances to be compared. 


Does the so-called “ratio” of a trans- 
former mean the ratio by which the 
voltage is increased or merely the ratio 
of the amount of wire in one coil to the 
amount in the other coil? 


Boru. The amount of wire in the two<coils, 
expressed as the ratio of the number of. turns 
of wire in the primary to the number of turns 
in the secondary, determines the ratio by which 
the voltage is increased. For example, a five- 
to-one ratio means that the secondary coil has 
five times as many turns of wire ‘as has the 
primary. 
practical work, that the voltage of an alter- 
mating current will be increased five times in 


passing through the transformer. 


What is meant-by magnetic hysterests? 


Ir you take a piece of unmagnetized iron 
and subject it to a magnetizing force of known 
intensity, as, for example, by placing it in a 
coil of wire through which flows a- known 
electric current, you will obtain a certain 
amount of magnetization of the-iron. If you 
merease the current the iron will be more 
highly magnetized. Suppose, then, that you 
decrease the current. The iron- will lose some 


It also means, within .thé limits of. 


of its magnetism, but not all of it. Also it’ 
will lose the magnetism more slowly than the 
electric circuit loses its current. The mag- 
netic effect, both during the magnetization of 
the iron and during the loss of its magnetism. 
lags behind the electric cause that is produc- 
ing the magnetic behavior. This lag is called 
hysteresis. With alternating -currents this 
hysteresis causes a loss of energy in iron 

- cores exposed to the-current, the lost energy 
appearing as heat. i 


Who invented the word “electron”? 


IN its modern sense of the smallest known 
particle of electricity the word was first used 
by Dr. G. Johnstone Stoney, a distinguished 
Irish- scientist, in a paper presented to. the 
Royal Dublin Society in 1891. The word itself 
is, however, the ancient Greek word for amber, 
this substance having been distinguished in 
ancient times for its property of becoming 
electrified when rubbed. In languages still 
more ancient than Greek the word can be 
traced back to a very ancient root-word mean- 
ing to shine or to glitter. This fact is curious 
to recall in connection with the modern uses 
of electrons as producers of light. 


How is a ground connection obtained 
for radio transmission on an airplane 
or an airship? 


It is not. Ground connections are impossible 

- under such circumstances and the radio in- 
stallation has to be designed to do without a 

ground. Sometimes a loop is used for trans- 

mission but more often the body of the air- 

ship or some of its metal parts are used as a 

counterpoise. 
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What is a hot-wire telephone? 


Ir an alternating current, similar to an 
audio-frequency current, is passed through a 
very fine wire of platinum or some similar 

metal and if the size of the wire is such that 
the current heats it, the air in immediate con- 
tact with the wire will be heated too. If, then, 
the wire cools off a little during the periods 
between the alternate pulses of current, the 
air will cool too.. This alternate heating and 
cooling of the air will set up—when the condi- 
tions are just right—a sound wave in the air. 
Thus an electric alternation may be converted 
into sound, much as it is in the ordinary tele- 
phone. This hot-wire telephone is, however, 
less efficient and dependable than the ordinary 
electromagnetic telephone and it has never been 
put to much practical use. 


What were the old-fashioned wet bat- 
teries once used in telephone work, and 
would they make suitable “A” batteries? 


Tue Daniel cell, formerly much used in tele- 
graph work, consists of a zinc electrode and a 
copper electrode in a solution of copper sul- 
phate. The cell was usually arranged in a 
glass jar. The copper electrode was a piece 
of copper in the bottom. The zinc was cast 
into the form of a crow’s-foot and was hung 
at the top of the jar. The electrolyte was a 
saturated, slightly acid solution of blue vit- 
riol. This cell gives about 1.1 volts per cell. 
It needs to be kept on closed circuit, as other- 
wise the zinc solution, which forms at the top 
of the jar by dissolution of the zinc crow’s- 
foot, diffuses down into the copper solution 
and temporarily stops the operation of the 
cell. This cell can be used for “A” batteries, 
but is not advised, as the internal resistance 
is relatively high and a number of cells have 
to be used in parallel in order to produce much 
current. 


What was the origin of the language 
called Esperanto, now advocated as an 
international radio language? 


Ir was made up, as a purely artificial lan- 
guage, by a Polish scientist, Dr. L. L. Zamen- 
hoff, of Warsaw. It contains a large number 
of word roots that are taken from Polish, 
Latin and other languages, but essentially it 
is an artificial product. It was proposed 
by Dr. Zamenhoff in 1887, since when it has 
been somewhat modified by numerous scholars. 
Several other artificial languages have also 
been proposed. i 


Why is static so much worse in the 
United States than it is in England? 

It has never been definitely proved that it 
is worse here than on the other side of the 


Atlantic, although this impression seems to be 
prevalent among fans who have worked on 


EN 


the same. 
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both sides. If there really is less static in 
England we can only guess at the reasen for 
it. Perhaps it is because England lies in a 
more northern latitude and has fewer thun- 
derstorms. 


Is there any metal that has an electric 
resistance great enough so that it can be 
used for grid-leaks and similar devices? 


No. The metallic element called bismuth 
has a resistance about 70 times greater than 
the resistance of copper. This is the highest 
resistance of any metal known to us. But this 
is still far too small a resistance (too good a 
conductivity) for use as a grid-leak. 


How many electrons are necessary to 
operate a vacuum tube? 


Tuis depends on what kind of a tube it is. 
For each milliampere of current flowing be- 
tween the filament and the plate there pass 
across this space each second approximately 
6,000,000,000,000,000 electrons. 


What are the newly discovered “zeta 
rays”? 
THIS is a name given to some “rays” ob- 


served recently in experiments on the collision 
of two atoms, or of an atom and an electron. - 
The nature of these zeta rays is still unknown, 
but if they are real at all they are probably 
particles of some kind—electrons or fragments 
of atoms—rather than ether waves. 


What is the meaning of an exponent 
like a square but with a minus sign; 
thus 10°? 


THESE negative exponents signify roots, not 
powers. For example, the one quoted means the 
square root of 10. The plus exponent means 
always a power, as a square, a cube, a fourth 
power, and so on. Similarly, there are minus 
exponents to indicate the cube root (10-*), 
the fourth root (10-*), the tenth root (10-%°), 
and so on. 


What is the difference between an 
ampere-hour and a plain ampere? 


THE ampere is the unit of strength of current. 
When we speak of a current of one ampere we 
mean that a certain quantity of electricity is 
flowing in the circuit during each second so 
long as the strength of the current remains 
The ampere-hour is another unit 
and indicates a definite quantity of electricity, 
not a rate of flow. It is the quantity that will 
have flowed through a circuit if a current of 
the strength of one ampere is maintained for 
one hour. Similarly, a current of one-tenth 
of an ampere for ten hours equals an ampere- 
hour, and so on. 
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From a photograph made for PopUuLAR RADIO 


“The Foremost Magazine in the Field of Radio” 


“To my knowledge there 1s no periodical that covers the 
field of radio with the combination of sound, authoritative 
scientific information and human interest that charac- 
terizes POPULAR Rapio. It has been a powerful factor in 
popularizing radio by its insistent adherence to only the 
highest standards of radio practice and equipment—and 
of editorial ethics as well.” 


—Byron E prep; D.Sc., 
SCIENTIST AND INVENTOR 
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The broadcast listener can hear not only the reporter’s ringside 
descriptions, but the actual sounds of the boxers’ blows 


The outstanding “radio reporter’ of pugilistic events is J. Andrew White, whose 
running comment during the contests ranges from introductions to notable figures 


among the spectators to detailed accounts of each movement of the contestants: 
t 
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VoLUME VII 


WHAT RADIO 


NUMBER 3 


IS DOING TO 


THE WORLD OF SPORT 


How the introduction of reports of athletic contests, 

broadcast from the side lines, is not only affecting the 

public’s attitude toward sporting events—but affecting 

the sports themselves. Told by one of the world’s fore- 
most sport writers— 


LAWRENCE PERRY 


BOXING ` promoter recently took 

. Steps to end the broadcasting of 
important bouts by refusing admission to 
the radio reporter to arenas, indoor and 
out, where his fights are held. 

At the same time the intercollegiate 
athletic authorities, who have hardly 
known where to turn in the face of ever- 
growing demands for tickets by alumni 
and their friends, are welcoming the 
broadcasters with every manifestation of 
pleasure. 

Apparently the appearance of the radio 
reporter is having an effect on attend- 
ance at sporting events. It has not, how- 
ever, affected the sale of sporting news; 
publishers state that they have noticed 
no appreciable effects upon the sale of 
sporting extras and Sunday editions be- 
cause of previous publicity of outstand- 
ing sporting events via the ether route. 

Radio broadcasting is new to sport as 
to other phases of entertainment, of busi- 


ness and the like, and there is no telling 
what the ultimate effect may be. Certain 
it is that the attitude of writers for the 
press toward broadcasters was at first 
characterized by an inimical bearing, as 
of men who saw in the radio reporters a 
menace to their calling. This state of 


mind has changed to a rather grudging 


acceptance of the new order of things, 
but it is easy to see that the newspaper 
writers are looking ahead to the future 
and wondering just what changes are in 
store. What will happen, for instance, 
when the radio companies begin to en- 
gage special experts in the various sports 
which are now being covered on an ever- 
widening scale? A large Eastern broad- 
casting station (WBZ) has already placed 
a sports writer in the job of announcer. 

This spring, as an example, the broad- 
casters are reporting the opening games 
of the baseball season. One game at the 
beginning of the season and a complete 
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detailed narrative of every game of the 
World’s Series at the end of the season 
do not constitute a very great menace to 
the baseball reporter, or to those sections 
of the daily newspapers devoted to chron- 
icles of the great national game. But 
this is merely a beginning ; when descrip- 
tions of every game in the various leagues 
are broadcast every evening, as will prob- 
ably be done before long, what will be 
the effect upon newspaper circulation? 
And what will become of the sport 
writer? Will he have to change his 
method of reporting, as well as his point 
of view, in order to give his public the 
sporting news instantaneously ? 

_ Just to illustrate what these changes 
really are in the reporting of sporting 
events, let us watch a radio reporter in 
action. 

One of the big football games of the 
autumn season is about to begin. It is 
a great day in the chronology of inter- 
collegiate sport. It is also a rainy day. 
Throughout the year, in sooth, there 
have been no rainy days like it. The 
sporting scribes of the daily press, seated 
high on the very rim of the vast concrete 
bowl, lean forward to shield their sheets 
of paper from the torrential downpour 
as they record the inclement conditions 
and then give vent to metaphor and 
downright statement of fact as the tele- 
graph operators attempt vainly to trans- 
mit, over washed-out telegraphic mechan- 
ism, what has been written. 

Above the press seats, approximately 
in the middle of the field, rises a small 
booth, canvas-covered. (The press seats 
are not covered.) Comparatively, every- 
thing seems quite snug and cosy in that 
booth, which contains three chairs and a 
section of pine planking serving as a 
desk, Directly in the center of this piece 
of deal stands a telephone transmitter 
with an arrangement on either side which 
enables the speaker to talk directly into 
the microphone, with his mouth always 
in the same position. It is through this 
instrument, of course, that the radio pub- 
lic is to receive its report of this aqueous 
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football contest while it sits dry at home. 

A young man is working over the mi- 
crophone, adjusting it, insuring proper 
connection with the nearest long-distance 
station, which in this case happens to be 
located in New Haven, a bit more than 
two miles away. 

The crowd gathers—it takes more than 
sheeted rain to keep a football throng at 
home. The bowl becomes a huge duotone 
of gleaming umbrellas and yellow slick- 
ers. Below, the gridiron has developed 
into a pond. The newspaper men glance 
upward at the canvas-covered radio stand 
and huddle in their coats with venomous 
scowls. 

In five more minutes the teams will 
be upon the field. Down the press aisle 
hurries a keen-faced young man with felt 
hat and raincoat of capacity and texture 
it would seem to defy the heaviest pre- 
cipitation that ever drowned the gorse of 
a Scottish moor. 

He looks upward to the booth. 

“Everything set?” 

His voice has a full, pleasing cadence, 
a resonant baritone quality which these 
days is as familiar to a public incalculably 
immense as are the mellifluous voices of 
Jeritza and Chaliapin to frequenters of 
the Metropolitan Opera House. 

“Everything all right,” comes the reply 
from the booth. 

“Good !” 

The newcomer scales a concrete tier 
and ducks under a flap into the booth. 
He leans forward to the transmitter with 
that expression of assurance such as one 
marks upon the countenance of any 
protagonist of stage or platform who is 
absolutely sure of himself and of his 
audience, 

He knows that hundreds of thousands, 
perchance millions, are waiting in cities 
and towns and hamlets in expectancy to 
hear his voice. 

He is a new adjunct to sport, this 
broadcaster, and already he is invested 
with a personality that is unique. No 
feature writer for the newspapers has a 
tenth of his audience. He leans forward 
to the microphone. 
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“Some rain up here,” he says. “They 
may call this a gridiron down below, but 
from the water it contains I should call 
it a tea kettle. The boy who makes a 
touchdown to-day will be one fine swim- 
mer. 

“Hi! There goes my hatt p” 

Now, no one can be an acceptable 
broadcaster who cannot visualize his audi- 
ence as clearly as the actor actually sees 
his audience in front of the footlights. 

For example, when the remark about 
the watery gridiron was made the broad- 
caster had imagination’ sufficient to see 
the smiles that went the rounds of groups 
seated in the comfortable warmth of their 


homes throughout hundreds and hun- 


dreds of square miles of territory. 
Graham McNamee tells the writer it 


would be impossible for him to get any- 


; Underwood & Underwood 


where in broadcasting were it-not for the 
fact that he is visualizing, or, rather— 
as he puts it—feeling his vast army of . 
listeners-in every minute he is talking. f 
One wonders if the radio audience 
those comfortably sequestered within 
doors, or—since the voice of the radio ig 
SO far-reaching—in milder climes wh 
the sun was shining, could in their tt 
visualize the rain-soaked announcer at hi 
post, trying to protect his transmittey 
from washout by the intervention of hi 
own body to the end that the game migh 
be reported to its very end? There i$ 
evidence that many do. - 
The Yale-Princeton game at Princeton q 
There 


for example. “It was not raining tha 
day; but, my, how cold it was! 


was a high wind and it had teeth. > 


in the stadium there was protection, bu 


THE FIRST “RADIO REPORTER” TO COVER A YACHT RACE 


When the Royal St. Lawrence Yacht Club heid a contest four years ago, an ingenious 


sport writer rigged up a radio transmitting apparatus on a small launch and sent 


MAL 


ye 
did 


out “side line” reports of the: race by means o 
| : driven generator. | a. 


electric power derived from a hand- 
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WHAT RADIO IS DOING TO SPORT 


Lavernational 


THE BEST- KNOWN BROADCASTER OF SPORTING EVENTS IN THE WORLD ` 
Every radio. fan in the East knows Graham’ McNamee—whose absorbing side line 
‘reports of the World Series baseball games and the most important of the football 

games have made him a unique figure in the world of sport. 


the radio announcers were high in the air 
with nothing but the horizon at their 
backs. | : 

“Gee! This is cold!” So asserted 
Graham McNamee to the wide world. 
“I’ve got a fur coat on, but the wind is 
cutting through the small of my back 
like a nese B-r-r-r P’ | 

This is almost precisely what he said, 


for the writer sat directly in front of him- 


that frigid day and heard him “report” 
the game. 
Well, so much for that. Next Monday 


McNamee received a letter by special de- 
livery. Here is what it said: 


“T felt for you last Saturday at Princeton as 
I was quite comfortable at home and enjoying 
what you said about the game immensely. I 
cannot bear to think of your being cold at these 
games and therefore I beg you to consider the 
following offer: 1, a silver, very flat, quart flask 


which EERE to contain the most warm-, 
ing fluid; 2, a suit of very heavy flannel un- 
derwear; 3, two bottles of Scotch which I have 
had in my cellar for ten years. Make your 
choice and please advise me.” ! 


He selected the article first named. 
And he got it! 

And that was not all he Sealed from 
other sources. All sorts of gifts that 
make for warmth, sweaters and the like, 
came in. In fact, for some curious reason 
a broadcaster of sporting events receives 
more gifts by far than any other person 
in public life. It is a way the public has 
of showing its appreciation. , 

‘How many of those who sit at home 
and listen to sporting events—as, for ex- 
ample, a great football game—realize the 
detail which must be observed to the end 
that the event be broadcast? 

In the first place, of course, there is 
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the setting of the microphones. In addi- 


tion to the “mike” used by the announcer - 


there is one at each end of the stadium, 
designed to catch the cheering and band 
music and thus give those who take the 
game through the air a complete impres- 
sion of what is going on. 

These supplementary microphones, na- 
turally, must be placed with due regard 
to the direction of the wind, lest the 
sounds which it is desired to transmit be 


Thos. C. Knight 


“EPINARD IS RUNNING SECOND!” 


Everyone who is familiar with the thrill that 
is evoked in the theater by ‘an actors excited 
comment about an imaginary horse race run 


“off stage” can realize the possibilities of a 
real report of a real race! : Here is Mr. J: 
Andrew White reporting: the. international 


horse races at Belmont Park, 


-may be touching elbows. ` 
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swept in an entirely different direction 
and thus escape the instruments. They _ 
are under the control of the announcer, 


and when he calls into his “mike” 


“Now I'll let you hear the cheering over - 
that great run.” Or, “Now PIl eich 
you on to the Yale band,” he performs 
this service simply by throwing in one or : 
the other of the supplementary trans- 
mitters. 

At the announcer’s side is an assistant: 
—a man whose duty it is to distinguish 
the various players. Usually he is some 
man who has played football and has a 
gift for penetrating the welter of writh- 
ing bodies and singling out the man who | 
carried the ball as well as the man who 
tackled him. 

Whereas the newspaper men can say, 
“Dartmouth carried the ball ten yards - 
through left tackle,” or “Harvard made 
first down on Princeton’s twenty-yard — 
line,” it is a fetich on the part of the - 
broadcast announcer to name the indi- 
vidual in every instance. That is the - 


| — reason. why-often- -you will hear a correc- | 


- tion made in a name when in the surge © 
of the excitement with which you are fol- 
lowing. the. narration of the contest it 


! ~- mattërs- little- to -you ` who did which or 


what.. But. announcers, above all things, 
. desire to be exact. : 

` The: assistant who, through his glasses, 
` picks out ‘the players speaks through a 


telephone . transmitter,**the receiver of 


B which i is hood ed to the ear of the broad- 


cast announcer, even though the two men 
This is a pre- 
caution . taken against the voice of the 
assistant carrying into the microphone 
thus to be transmitted to the radio fans: 
In‘ addition to the assistant there is the 
amplifier operator who sits next to the 
announcer, or at least near him. : 

“The voice of the broadcaster goes into 
this amplifier and there gets an increased 
impase. 

“Thus 'enhanced in volume and carry- 
ing power | ‘the announcer’s voice goes 
over- a local ‘line to the. nearest long dis- 
tance office.:- In the case of the Yale 
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rotates into a light proof box inside of 
which is a photoelectric cell. 
This cell is the “photoradiographic 


eye.” The electrical resistance of this 
cell changes in accordance with the 
amount of light which. falls upon it and 


in this way takes care of the shading of- 


the picture in transmission. 

The photo-electric cell functions prac- 
tically without any lost motion. That is, 
the instant the slightest change in the 
amount of light reaches the cell, a cor- 
responding change in the output current 
of the cell takes place. In this way the 
“eye” of the transmitter is able to “see” 
even the tiniest light variations; in fact 
the “eye” sees and records electrically 
millions of different current impulses as 
the films sweep by the light beam from 
inside the cylinder. 

The photo-electric cell is, therefore, re- 
sponsible for reproducing an infinite 
number of different electric current values 
which correspond with the light or dark 
areas of the pictures that are being trans- 
mitted. 

In order to cover all of- the original 
film, the glass cylinder is rotated back and 
forth; in this way the entire surface is 
eventually exposed to the piercing light 
beam. The film rotates through an angle 
equal to the width of the picture, and the 
electric camera itself advances down the 
length of the picture one notch at a time. 


vice ready for transmission. 


Thus, line upon line, the whole picture is 
covered. ` ) 
After the signal impulses or electric 
waves from the photo-electric cell pass 
through a series of vacuum-tube ampli- 
fiers, they are fed into a modulating de- 
The elec- 
trical interpretation of the picture is then 
transmitted over land wires from the 


London laboratory to the high-powered 


transmitting station of the Marconi Wire- 


jess Telegraph Company, Ltd., at Car- 
‘ navon, Wales. Here the electric impulses 


on the land wiré operate small relays 
which turn on and off the high value cur- 
rents that flow from the 200-kilowatt gen- 
erator to the antenna system. This high 
power electrical energy leaving the an- 
tenna in interrupted impulses, similar to 
dots and dashes of the telegraph code, 
creates the ether waves which carry the 
photograph 3,000 miles through space to 
the receiving station on this side of the 
Atlantic, located at Riverhead, Long 
Island: isp 


The development of the photoradio- 


-gram transmitter has purposely been icar- 


ried on in connection with the established 
radio-transmitting stations, now engaged 


‘in sending radiograms daily between: Bu- 


rope and America. Thus the new device 
does not require the preparation of atiy 
special radio circuits for efficient opera- 
tion. jd 
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THE NEW PHOTORADIOGRAMS 
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THE RADIO PHOTOGRAPHIC TRANSMITTER 


A is the synchronous motor and B is a gear that connects it with the cylinder C on’ 

which the photograph to be sent is fastened. D is the camera box that ts shifted 

by the magnets G while the varying lights and shades of the photograph are being 
converted into electric impulses. 


and appearance much resembles the early 
type wax phonograph record. A specially 
constructed fountain pen bears against 
this just as the needle of the phonograph 
does on a record. The pen is-attached to 
an electrically-controlled lever in such a 
way that every pulse of electrical current 
which passes through the magnet coils of 
the relay lever draws the pen to the sur- 
face of the paper, making a fine ink mark. 
A changing current fed through the mag- 
net coils causes the pen to wiggle in step 


with the current impulses, thus giving the . 


artistic stippling effect in the reproduced 
picture. 


One of the outstanding requirements in- 


sending pictures by radio or wire is abso- 
lute synchronism of the sending appa- 
ratus with the receiving device; otherwise 
-distortion will occur. If the receiving 
apparatus should lag the slightest particle 
of time behind the transmitting set, the 
received picture would be blurred and un- 
recognizable. 


This necessary synchronism-is main- 
tained by the use of special driving mo- 
tors, one geared to the transmitting cylin- 
der and the other geared to the receiving 
cylinder. These motors although sepa- ` 
rated by 3,000 miles maintain the same 
speed. This is accomplished by the aid 
of the tuning forks already mentioned. 

Chief of the features of this photo- 
radiographic system may be mentioned 
the fact that the entire operation at trans- 
mitter and receiver is in broad daylight. 
This immediately removes the process 
from the laboratory stage, which necessi- 
tated dark rooms and many other special 
provisions and brings it into a category 
of usual commercial equipment. 

- The building up of the received picture 


‘is a fascinating sight, even to those who 


have watched it as it became more per- 
fect day by day. This is particularly true 


when it is realized. that it is originating 
‘more than 3,000 miles away, and that 


those particular dots are being formed 
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From a photograph made for POPULAR RADIO 


A TYPICAL RECEIVING CONDENSER 


Ficure 1: The ordinary receiving condenser has air insulation and the plates are 
Spaced as close as mechanical considerations permit. This is a satisfactory pro- 
cedure since the potential between the plates is low, and the close spacing gives rela- 
ively high capacity. If the air was replaced by another insulating material, the 


capacity of the condenser would be increased. 


FACTORS THAT GOVERN THE 


CAPACITIES OF CONDENSERS 


Article No. 12 


Condenser capacity is determined by the insulating substance between the condenser 

plates, as well as by the mechanical dimensions of the condenser. High-grade ma- 

terials that will not absorb moisture and that are not greatly affected by changes in 

temperature should be employed. In this article a condenser capacity formula, em- 
bodying these variables, has been developed. 


ÈE eS By SIR OLIVER LODGE, F.R.S., D.Sc. LL.D. 
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we a eanductor is charged with 


Rees its potential rises. 
“if “the quantity of electricity sup- 
ARA 46 it is doubled, the potential is 
doubled too. The ratio of the charge 
to the potential is called the “capacity” 
‘of the. body. 
There is the same sort of thing in 
heat. The more heat is supplied to a 
body, the higher grows the temperature. 


And the ratio of the amount of heat 
supplied, to the consequent rise of tem- 
perature, is called its “thermal ca- 


pacity.” 


The thermal capacity of a body natu- 
rally depends on its size or rather its 
weight; but it also depends on its ma- 
terial. That part of the capacity is 
called “specific,” which means the ca- 
pacity of each pound or each gram. 
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The specific capacity of lead is one thing, 
of iron another, and of water is greater 
than either. 

In this respect, thermal capacity dif- 
fers from electric capacity. Electric ca- 
pacity does not depend on the material 
of the conductor, but, as Faraday 
showed, on the nature of the material 
surrounding the conductor. A conductor 
in air has one capacity; but if plunged 
into a vessel of oil, or melted resin ‘or 
pitch, or some other insulator, it has 
‘another and greater capacity. Hence 
there is a specific inductive capacity for 
each insulating material, which can be 
ascertained by experiment. 

In addition to that, however, the ca- 
pacity of a body changes, not only by 


: reason of the insulator surrounding it, 


but also by reason of conductors in its 


neighborhood. If it is brought near Pe 


earth, for instance, or near a wall, 

capacity increases. And this san 
of capacity is calculable from the geo- 
metrical conditions, that is, when the 
shape and distance of bodies is known. 
In some respects, therefore, electrical 


capacity is less simple than thermal ca- 


pacity; since the latter has wholly to do 
with properties of materials, whereas the 
former is dependent on aa con- 
ditions besides. 


Take the simplest case—an isolated 
instance, or. a. 


sphere: the moon, for 
brass ball far away from anything else. 
A charge on it is measured by the 
repulsive force it can exert on a similar 
equal force at a given distance, in 
accordance with what is called Coulomb’s 
Law. The electrical. force varies. in- 
versely with the square of the distance, 
just as gravitation does. But force is 
always equal to gradient or slope of 
potential. From this it, follows, though 
not quite obviously, that the electric po- 
tential at any point near a charged body 
is equal to the charge divided by the 


distance, t.e., the simple distance of that 


point from the charge. 
Assuming this, and applying it to the 
case of an isolated sphere, let us ask: 


mosphere. 
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What is the potential of its center? 

The charge resides wholly on the sur- 
face; hence the center is at a distance 
from that charge equal to the radius 
of the sphere. Consequently the poten- 
tial is ©. 

And since the body is a conductor, 
and the electricity is at rest upon it, 
its potential is uniform, or the same 
throughout. This £ therefore gives 
the potential of the conductor. And, if 
you want to know its capacity, you 
simply divide the quantity by the poten- 
tial; and you get r. 

That is, the capacity of an isolated 
sphere is equal to its radius, and can be 
expressed in centimeters, meters, miles, 
or any other units of length. 

- It may be asked: How can a capacity 


_be ‘a length? 


The capacity depends, not on the body 
itself, except as regards its.-size and 
shape. It depends essentially “on the 
properties of the material surrounding it. 
The material surrounding the moon: is 
the ether of space. The material sur- 
rounding a brass ball is the ordinary, at- 
The two surroundings do not 
differ- appreciably in this respect. They 
both have practically the same specific 
inductive capacity. But unfortunately 
its value is unknown. It is accordingly 
called: K. And when we speak- accu- 
rately, we ought to say that the, capacity 
of an isolated sphere is Kr. .~ | 
_ But for practical purposes, we cannot 
deal with an unknown quantity.’ _ The 
simplest plan is to assume it to be l, 
and proceed with the memory of that 
perfectly gratuitous and arbitrary | as- 
sumption at the back of our minds. 
‘This is the basis of the electrostatic 
system of measurement. When a thing 
is expressed in electrostatic units, the 
meaning is that the unknown quantity 
K has been arbitrarily called 1. The 
worst of it is that we get so used to 


doing this that we are likely to forget 


the assumption altogether. The con- 
venience of the assumption is that it 


enables us to specify our measurements 
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A COMPACT TYPE OF CONDENSER 


FIGURE 3: This tiny condenser has about ten times the capacity of the one shown in 
Figure 1 because it is constructed with mica insulation and the plates are spaced only 


a few thousandihs of an inch apart. 


Part of the condenser is cut away to show the 


interior construction. 


in a very much more simplified manner. 

Now put an outer hollow globe round 
the brass square. It can be done, 
and actually used to be done, by apply- 
ing to it two brass hemispheres bigger 
than itself, and suspending it sym- 
metrically in the hollow. It can be 
charged through the suspending wire. If 
the outer shell is earthed, the inner 
globe will now be found to have a 
much greater capacity than before. The 
charge on it has, so to speak, pulled up 
from the earth an equal quantity of op- 
posite electricity; and the two charges 
face each other across the 
space. 

If we now reckon the potential of the 
center of the sphere, it will be 2 due 
to the one charge, and — £ due to the 


other. The potential will then be: 


ONC 


insulating 


and hence the capacity (Quantity 
Potential) of the globe, now that it is 
surrounded by an outer shell of ra- 
dius r’, is 


rr 
C= >; 


Now, we see that r’ - r is the thickness 
of the insulating space or dielectric sep- 
arating the two conductors, which we 
may call Z; and if this space is Ls 
thin, that is Si the spheres nearly atten T: 
may be called r?. So the capacity of 
such an arrangement as this, which is 
familiar to electricians as a condencer, is 
>. Now the area of a sphere is 4Xr?. 

Hence we may specify the capacity 
of the spherical condenser as, 


my © 
tr Z 


This result is general; for it does not 
really matter whether the condenser is 
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spherical or not, provided the dielectric 
thickness is uniform. It will do equally 
well for a pair of flat plates, one 
earthed, -the other insulated, each plate 
of area A.. So the capacity of a con- 
denser in general is, : 


A 


ae 
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provided only air or ether is between 
the plates. If, however, some other 


substance is used as the insulator or di- 
electric, such as glass or mica or paraffin 


or oil, we must multiply this value by 
the specific inductive capacity of the 


material relative to air, as determined by 


Faraday; and may thus get four or five 
times the air-value. This numerical 
ratio has to be determined by experi- 


ment for different materials, and is 
usually recorded among the data char- 
acteristic of different substances. 


United 


THE RADIO EQUIFMENT IN AN APARTMENT HOUSE 
WHERE RADIO GOES WITH THE RENT 


In a new apartment house in New York, each tenant can plug in on any of four 

programs in his own rooms. All the tenant needs ts a loudspeaker. Four radio 

receivers, which are operated on the top floor, pick up the programs. Besides, 

through the use of four loudspeakers, the dweller in this house may have four 
| programs in four.separate rooms. 


Elliott and Frey, London 


` produced by the voice. 
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THE BUILDER OF THE FIRST PRACTICAL 
ARC TRANSMITTER © - | 
BeFrorE 1902 the electric arc had -been er- 
perimentally used for radio transmisston, but 
it was not until VALDEMAR POULSEN, a Dane, 
in 1902 developed an arc transmitter that ef- 
ficiently produced radio-frequency waves. His 
invention embodied the principles of William 
Duddell and Elihu Thomson. : 
| 
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THE MAN WHO LAID THE FOUNDATION 
FOR THE “BEAM SYSTEM” 

In 1878 ALEXANDER GRAHAM BELL, known 
the world over as the inventor of the telephone | 
system which bears his name, spoke along a 
beam of light. In his experiment a flexible 
mirror acted like the diaphragm of a telephone 
receiver that vibrates with the sound waves ! 
This mirror sent a ray 
of light to the receiving station where it moved 
about the face of a selenium cell in unison 
with the vibrations of the voice at the trans- 
mitting station. The consequent varying cur- 
rent of the cell actuated a telephone recetver 
which reproduced the transmitted voice. 


a? 


ONE OF THE FIRST TO SIGNAL AT A 
DISTANCE WITHOUT WIRES 
WitH two loop circuits one quarter of a 
mile apart, Sir WILLIAM PREECE in 1885 trans- 
mitted speech between two points on the 
Bristol Channel in England. The method used 
by Preece united conductive and inductive ef- 


-fects in making one circuit influence the other. 


Little is known about the apparatus he em- 
ployed. In 1896 he was associated with Mar- 
coni in his early experiments. 


- MADE RADIO 


THE FIRST TO EXPLAIN THE BEHAVIOR 
OF ELECTRONS 

Sir JosepH J. THomson, an Englishman, was 
the first person to isolate the electron. Follow- 
ing this discovery, he expounded the electron 
theory, which provided the true explanation 
of the operation of the vacuum tube. His other 
work that is directly related to this same field 
were experiments with the discharges of elec- 
tricity through gases and with the conductivity 
of gases that led up to his electron investiga- 
tions. 


THE FIRST NAVAL SIGNALLER 


In 1895 ADMIRAL JAcKson of the British 
Navy used vertical antennas and tuned sending 
and receiving stations to telegraph at a short 
distance between ships employing most of the 
principles expounded by Marcon. His experi- 
nents were conducted for the British Navy for 
zuhich he did a large work in organising its 
radio service. Later Admiral Jackson was 
associated with Marconi in other experimental 
transmitting tests. 


THE FIRST RADIO MATHEMATICIAN 


THE first man to provide mathematical ex- 
pilanations for some of the electrical phenomena 
associated with radio was Lorn KELVIN (Wil- 
liam Thompson). His paper “On Transient 
Electrical Currents,’ written in 1853, has be- 
cone classical as a mathematical unfolding of 
‘the character of the discharge of a Leyden jar. 
Similar investigations in the same field that 
have contributed to radio science were his 
gnathematical studies in electro-dynamics. 
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ADJUSTING INDUCTANCE ON A SHIP’S RADIO TRANSMITTER 


The radio operator adjusts the coupling with the left hand and changes the induc- 

iance of the loading coil with the right hand. These changes have to be made care- 

fully in order to get the greatest possible radiation and a sharp wave in the case 
of the spark sets. 


What “Inductance” Means to 
Your Set 


In the ordinary radio circuit are found three electrical 

properties: resistance, inductance and capacity. In 

POPULAR RADIO for July the author told how resistance 

affects the constants of a radio circuit; in this article 
he tells what inductance is 


By JULIAN K. HENNEY 


HE year 1831 was a memorable one Michael Faraday, Professor in the Royal 

in the history of electricity, for Institution in London. Were it not for 

that year marked the date of the discov- this phenomenon, whereby a change of 
ery of electromagnetic induction by current in one circuit sets up currents in 
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another circuit, not metallically connected, 
there would be no motors, no dynamos 
and no radio. 

Electricity would exist in the form pro- 
duced by chemical action, such as modern 
| dry cells, and by rubbing the cat’s back. 
‘It would be useful in producing light and 
i heat in. limited quantities, but the many 
other applications to which this natural 
energy has been placed would be non- 
4) existent. . 
Mm Faraday’s experiment is now part of 
the stock and trade of any high school 
course in physics. Two coils of wire, a 
dry cell E, and an indicating instrument 
G, such as a galvanometer, and a switch S 
are all the instruments that are needed. 

The arrangement of such an experi- 
mental set-up is shown in Figure 1. The 
two coils Ll and L2 are placed near each 
other, and the current made and broken 
n the first circuit, known as the “pri- 
mary.” As the current is turned on or 
of, a slight movement of the pointer 
shows that a minute current has been 
induced” in the secondary winding. As 
long as the current flows steadily in the 
primary, no deflection is noted. It is only 
‘at the make or the break. : 
a The two principles underlying the 
'sphenomenon of induction are stated sim- 
Ply as follows: 

i ay ae of wire in which a current is 
the ce: | have a north and south pole and 
Ir e oils will be surrounded by magnetic lines 

orce like a horseshoe magnet. 


line hen the current is turned on or off these 
h S of force move out from the coil or fall 
ack upon it, 
ra Any other coil, placed so that these lines 
Le orce move through it, will have an electric 
“trent induced in it. 


| 
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From these two principles, which are 
h ee the converse of each other, 
come the motor and the dynamo. 

se coil of wire carrying a current will 
nagn H Onent itself with respect to a 
Seah Just like any other magnetized 
rill tend If the magnet moves, the coil 
pas to follow, and a motor results. 
tene A - a coil of wire rotated in a 
Vit eld will have a current set up 
` in Figure 2 is shown an elemen- 


WHAT “INDUCTANCE” MEANS TO YOUR SET 
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PRIMARY SECONDARY 
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A TEST FOR INDUCTION 


Fiıcure 1: When key S is opened or closed, 

galvanometer G flickers, thus showing that 

the building up or collapsing of the lines of 

magnetic force about coil L1 have induced a 
current in coil L2. 


HOW THE GENERATOR WORKS 


Figure 2: As the wire of the armature rotates 
between the magnetic poles pieces, it cuts the 
magnetic lines of force that lie between them, 
and a current is induced in the wire which is 
carried from the armature by the brushes that 
press against the rings. As the direction in 
which the wire cuts the lines of force reverses 
on each half revolution, the current is an al- 
ternating one. 


+ 
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HOW ALTERNATING CURRENT 
LOOKS 


Ficure 3: If the change in the voltage of al- 

ternating current is plotted graphically, it will 

produce a curve as shown above. Each wire 

that carries the current becomes alternately 
positive and negative. 
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INDUCTION WILL LIGHT THE LAMP 


Ficure 4: When key S is opened, the collap- 

sing lines of magnetic force about the core of 

magnet L cut the wire of the magnet and in- 
duce a current that flashes the lamp. 


tary alternating-current dynamo. When 
the coil passes the two magnets, the lines 
of force are cut most rapidly by the wind- 
ings and the greatest amount of current 
is induced. When the coil moves parallel 
to the lines of force, no current is in- 
duced. The net result of one revolution 
is Shown on the curve in Figure 3, repre- 
senting one complete “cycle” of alter- 
nating current. 


There are two kinds of induction, “mu- 


tual,” illustrated by Faraday’s experi- 
ment, and “self-induction” which 1s pic- 
tured in Figure 4. Here the lines of force 
from any one turn cut adjacent turns of 
the same coil, so that a current is set 
up in them—even though they are part 
of the original winding. 

Consideration of the law of the con- 
servation of energy makes it necessary for 
this induced current to be in an opposite 
direction to the exciting current, for 
otherwise the resultant energy would 
build up and no one could tell where 
such a process would stop. Lenz’s Law 
states this principle. 

In anv circuit the induced electromo- 
tive force and the induced current depend 
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chiefly upon the “amount of cutting” of 

lines of force. This in turn is contfolled 

by the number of turns of wire and the 
‘urrent flowing in the primary coil.} The 

“amount of cutting” is termed the in- 

ductance of a coil, and the unit is ed 
after the American mathet AnA and 
physicist, Joseph Henry. 

When the induced electromotive jforce 
amounts to one volt and is caused'by a 
current changing at the rate of one am- 
pere-per-second, the unit of inductance 
is said to be one henry. The henry is a 
very large unit, and radio-frequency coils 
for the ordinary range of wavelengths 
seldom have an inductance above a 
mulli-henries (thousandths of a henn 

To illustrate the effect of inductid 


as shown in Figure 4. When the key S 
is closed, current flows in the windi 
lines of force cut the many tu 


is set up. According to Lenz’s Lag 
direction of this induced current mp 
opposite to that of the exciting cu 


HOW RESONANCE WORKS 
igure 5: If the weight M is pulled down 
and then released, it will move up and down 
tn regular time, depending on the strength of 
the spring and the weight. Similarly, a coil at 
wire has an electrical resonance which depends 
on the number of turns of wire, the spactea 

and other physical dimensions. | 
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Kadel & Herbert 
MODERN INDUCTANCE COILS ARE SMALLER THAN THEY WERE 


At the right ts a loose coupler which was in use twelve years ago. -At the left is -- 
a modern variocoupler which performs the same electrical function as. the bulky, 
old-style. instrument. | 


For this reason several seconds may the key i is closed and the current is hin- 
elapse before the magnetic field is built dered in its journey through the coil. 
up, and the maximum flow of current After the lines of force through the mag- 
is reached. . net are established and no more energy 
When the key S is opened, the lines of is required to move them, the current di- 
force collapse back upon the coil L, a vides, and the lamp dies down. When 
current is induced in such a direction as the key is opened, the rush of current 
to keep the exciting current flowing, and takes place through the lamp instead of 
a rush of energy takes place across the the gap at the key. 
<. gap at the key. This is made evident A severe shock may be felt if both 
: by the spark that occurs between the wires are touched at the time of break- 
“ - points of the key. ing the contact, for not only does the 
P A lamp X of higher resistance than experimenter get the effect of the normal 
=! the magnet windings L (placed as shown current but the added induced current as 
7 gm the dotted lines) will flash up when well. This “make and break” system is 
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From a steel engraving made by J. G. Murray, 1842, owned by the Ch 


POPULAR RADIO 


SN EA VASE Sh 
ee ANNA 
emists’ Cl 


PRESS 


te a 


THE FIRST LABORATORY OF THE DISCOVERER OF THE LAWS OF ' 
INDUCTION 


Michael Faraday, the scientist who later discovered the laws of electromagnetic 


induction, started his career as a dishwasher and pupil of the great chemist, Sir 
Humphrey Davy, in the famous laboratory of the Royal Institute in London. 


often used for lighting gas jets, or cigar 
lighters, or for the ignition on motor 
boat and stationary engines. A coil with 
an iron core, a battery, and a timer which 
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HOW RESONANCE IS TESTED 


Figure 6: In an electrical circuit, the fre- 

quency of oscillation depends on the induc- 

tance and the capacity. When generator E is 

run at varying speeds, some one speed will 

produce a frequency that will give the highest 
reading in ammeter A. 


- 


opens and closes the circuit at the proper 
intervals comprise this form of ignition. 

A comparison of inductance with re- 
sistance has a mechanical analogue m 


the comparison of inertia with friction. 


Resistance opposes any flow of current; 
inductance opposes a change in direction 
or magnitude of. current. Friction op 
poses any motion; inertia opposes a 
change in direction or magnitude of mo 
tion. Thus, in the realm of direct cur- 
rent electricity, inductance plays a rela- 
tively unimportant role. In alternating 
current circuits, however, the effect of 
inductance may be many times that of 
resistance. This is particularly true of 
high-frequency, alternating current with 
which radio has to deal. 

Another mechanical illustration ‘will 
show the effect of inductance upon a 
high-frequency circuit. 
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WHAT “INDUCTANCE” MEANS TO YOUR SET 


_ The spring shown in Figure 5 will 
vibrate at a certain frequency if disturbed 
from a position of rest. This frequency 
—be it five vibrations per second, or a 
hundred—is determined by the stiffness 
of the springs, and the inertia of the 
mass M. Energy applied to this system 

ust overcome these two forces as well 

the resistance of the air. 

‘Tf the spring is disturbed at a certain 

te, known as the natural frequency, the 
greatest amount of vibration will result. 
In an imperfect way this represents what 
in electrical terminology is known as reso- 
nance. 

| An alternating current flowing in a cir- 
chit as shown in Figure 6 will give a cer- 
in response in the ammeter. It will be 
found that at some particular frequency 

e current will be ata maximum, This is 

own as the natural frequency of the 
system, and is determined by the induc- 
tance of the coil, and the capacity of the 
condenser—a property of electrical cir- 
cuits which will be discussed in the third 
of these articles. 

The process of tuning consists in vary- 
ing either the inductance or capacity of 
a circuit in order to get maximum current 
flow. 
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The application to radio receiving is 
illustrated by Figure 7. Here is an an- 
tenna A in which current of definite fre- 
quency is flowing. The “secondary” of 
the receiving circuit is tuned by means 
of a condenser C or a change in the 
inductance of the coil until maximum re- 
sponse js heard. 

The relation between wavelength and 
its components 1s 


Wave length=1884 V inductance x capacity 

Wave length=1884 ¥ LC 

Where L is inductance in microhenries, C is 
the capacity in microfarads. 


Vor instance, if a broadcasting station 
operating on 360 meters is to be received, 
the product of L and C must be .03648. 
If we own a “twenty-three-plate variable” 
whose maximum capacity is about .0005 
microfarad, our coil should have an in- 
ductance of about 200 microhenries. 
Charts have been given in POPULAR 
Rapiro for the winding of coils of anv 
desired inductance, and in various pub- 
lications may be found tables of the pro- 
duct of L and C. By varying the 
condenser mentioned above, with an in- 
ductance, signals from a range of about 
170 to 600 meters can be received. 
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HOW RESONANCE WORKS IN RADIO 


FIGURE 7: 


Compare this diagram with Figure 0 and see how the inductance, capac- 


ity and resistance are duplicated (the resistance of the radio receiver is in the wire, 


etc.). 


Radio currents flowing tn L1 induce currents in L2 and maximum response 


ts secured when variable condenser C is adiusted to resonance. 
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HOW TO BUILD THE IMPROVED DX 
REGENERATIVE RECEIVER 


The set described in this article cuts down tuning controls to a minimum 
and at the same time embodies features that eliminate the trouble some 


amateurs experience with this type of receiver. 


This is one of the most 


reasonable sets to build that has been described in this series of construction 


articles. 


The tube circuit is based on the ultra-audion system of De Forest 


with the addition of a tickler coil. 


By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $45.00 


RECEIVING RANGE: Up to 2,000 mules 


HERE ARE THE ITEMS You WiLL NEED— 


A, B, and C—primary, secondary and tickler 
coils of the New York Coil Co. DX 
coupler equipped with Kurz-Kasch 4- 
inch dial; 

D—Rathbun variable condenser, .0005 mfd., 
equipped with Kurz-Kasch 4-inch dial; 

E—Dubilier mica fixed condenser, Type No. 
640, .00025 mfd.; 

F—Dubilier mica fixed condenser, Type No. 
640, .00025 mfd.; 

G—Dubilier mica fixed condenser, Type No. 
640, .005 mfd.; 

H and I—Dubilier mica fixed condensers, 
Type No. 640, .02 mfd.; 

J—General radio type 285 amplifying trans- 
former; 
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K and L—Bradleyohms No. 25; 

M and N—Cico double-circuit and single- 
circuit jacks respectively ; 

O—Cico filament battery switch; 

P—Composition panel 7 by 24 inches; 

Q—Amperite No. 1A automatic filament- 
current adjuster ; 

R—General instrument, filament rheostat (6 
ohms) equipped with knob and dial; 
S—General instrument, filament rheostat (20 
ohms) equipped with knob and dial; 

T—Fil-Ko-Leak ; 

U1—Benjamin Cle-ra-tone socket; 

U2, U3 and U4—Walbert sockets; 

V1 and V2—Daven mounting No. 50; 

W1 and W2—Durham metallized filament 
grid-leaks .5 meg. and .25 meg.; 
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THE COMPLETE CIRCUIT DIAGRAM 


Ficure 1: This is the hook-up for the improved regenerative receiver. All the 
symbols for the instruments bear designating letters which reappear in the list of 
parts on the opposite page and throughout the text and the illustrations. 
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X—sub-base; 
Y1i—antenna connection block; 


O many radio enthusiasts are using 

the “Real DX Regenerative Receiv- 
er” which was described in the January, 
1923, issue of PopuLar RaDio, and so 
many requests are received for informa- 
tion about improvements for this set, 
that the Poputar Rapiro Laboratory has 
worked out a new embodiment of this 
design which incorporates all the good 
features and eliminates many of the trou- 
bles experienced with the former set. 

In this new and improved set only a 
single variable condenser is used and the 
plate variometer has been reduced to a 
simple form of tickler coil. Otherwise, 
the tuning circuit remains substantially 
the same except that the frequency range 
has been broadened to take in the whole 
broadcasting range from 200 meters to 
536 meters. In addition to this the same 
type of amplification that was used in the 
last Four-circuit Tuner has been incor- 
porated in the set described in this article. 

The whole set has been arranged with 
a view to obtaining the following fea- 
tures: 


Y2—baitery connection block; 
Y3—brass brackets; 
Z—cabiret. 


(1) Maximum amplification as ob- 
tainable from a regenerator: 

(2) Sufficient selectivity to allow tun- 
ing in distant stations through 
the local stations : 

(3) A receiver that can be used on an 
outdoor, or on an indoor an- 
tenna: 

(4) Truthful reproduction: 

(5) Ample volume for distance re- 
ception on a loudspeaker: 

(6) Low cost of construction : 

(7) Simplicity of operation. 


The set contains the modified DX 
Coupler with an aperiodic primary and a 
secondary coil shunted by a variable con- 
denser. The general scheme of hook-up 
for the tube circuit is the familiar ultra- 
audion scheme of DeForest with the ad- 
dition of a novel tickler connection. One 
stage of transformer-coupled audio-fre- 
quency amplification is used next to the 
vacuum-tube detector and two additional 
stages of resistance-coupled amplification 
are used after this stage. 


5 Digitized by \a OO le 
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VIEW OF THE SET FROM THE REAR 


Ficure 3: This picture shows the general arrangement of all the instruments — 
fastened to the panel or base. The exact locations for the instruments are shown 


in Figure 5, 


OF © 0 


THE PANEL VIEW OF THE RECEIVER 


Ficure 4: This gives an idea of how the set looks from the front and as the dials 

and knobs are marked with letters which correspond to the instruments to which 

they are attached, the prospective operator will have no trouble in locating the various 
tuning controls as they are explained in the instructions for tuning. 
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How to Construct the Set 


After procuring’ all the instruments and 
materials for building the set, the amateur 
should prepare the panel P. (Shown in Fig- 
ures 3, 4, 5, 6, 7 and 8.) 

First of all, cut the panel to the correct 
size, 7 by 24 inches.: 

Then square up the edges smoothly with a 
file. The centers for boring the holes (which 
are necessary for mounting the instruments) 
should be laid out on the panel as shown in 
Figure 8. A convenient method of doing this 
is to lay out all center holes on a piece of 
paper the same size as the panel; then the 
piece of paper should be fastened on the panel 
and the centers marked directly. on the panel 
by punching through the paper with a sharp, 
pointed instrument. 

If all the holes to be drilled are first started 
with a small drill, one-sixteenth inch in diam- 
eter or Jess,.they can. be more nearly centered. 

The holes outlined with a double circle 
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should be countersunk, so that the flat-head 
machine screws used for fastening the instru- 
ments will be flush with the panel. All the rest 
of the holes in the panel are straight-drill holes. 
Sizes for the diameter of these holes have not 
been given, but the builder will readily decide 
what size hole is necessary by measuring the 
size of the screws and shafts of instruments 
that must go through the holes. 

When the panel is drilled, the builder may 
give it a dull finish by rubbing the face of the 
panel lengthwise with fine sandpaper until it 
is smooth. This process should be repeated, 
except that light machine oil should be ap- 
plied during the ‘second rubbing. Then rub 
the panel dry with a piece of cheescloth. A 
dull permanent finish will be the result. Or, 
the panel may be left with its original shiny- 
black finish, if care has been exercised, so that 
it has not been scratched during the drilling. 

After the panel has been prepared you are 
now ready to mount the instruments on it. 

First fasten on the variable condenser D by 
means of the large nut that comes with the 
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VIEW OF THE SET AS SEEN FROM THE LEFT 


Ficure 6: 


This illustration shows the general manner of mounting the DX coupler, 


condenser and variable grid-leak. 
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From a photograph made for POPULAR Rapio 


` HOW THE COMPLETED RECEIVER LOOKS 


The simplicity of tuning this receiver is apparent at a glance. The large dial at the 
left ts the single wavelength control. The dial which the operator is turning is the 
regeneration control. Each of the local stations was received with excellent volume 

and tone quality in the daytime, while at night distance was readily picked up. ` 
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THE WORKING DRAWING FOR CONSTRUCTION 


Ficure 5: Here are shougt the correct positions for the instruments which are 
mounted on the baseboard. The positions are given, center to center, for all 
instruments, 
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instrument and then attach the dial to the shaft 
of the instrument. 

Next mount the DX Coupler by means of 
two screws fastened through the panel P and 
attach the dial to this instrument. (See Fig- 
ures 2, 3, 4, 5 and 6.) 

Next fasten on the switch O and the two 
jacks M and N, in their respective places as 
shown in Figure 5. Then mount the two rheo- 
stats R and S by means of two screws to each 
rheostat and attach the knobs‘and dials. See 
Figures 4 and 5. This finishes the mounting 
work on the panel and it can be set aside for 
the time being. 

Now prepare the baseboard. It should be 
cut from one-half inch hard wood to the size 

shown in Figure 5. Be sure that it is squared 
‘up properly when it will be ready for the 
mounting of the instruments. 

First mount the four sockets U1, U2, U3 and 
U4 in their respective places as shown in Fig- 
ures 3 and 5. These are fastened to the base- 
board X by means of two wood screws to each 
instrument. 

Then mount the two Bradleyohms K and L 
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with two thin wood screws fastened through 
the two holes in the instrument and into the 
wood of the base X. The amperite Q should 
then be fastened in its place by a single short 
wood screw as shown in Figure 5. 

Next mount the transformer J and the grid- 
leak T as also shown in Figure 5. The grid- 
leak should be mounted with the small peep- 
hole turned around toward the front of the 
set. This instrument should be mounted by 
means of the brass bracket that will be found. 
in the box in which the instrument is packed. 
This bracket should be fastened to the instru- 
ment by means of the thumb nut which is 
usually used to mount the instrument on a 
panel. Be careful that you have the trans- 
former mounted with the terminals turned into 
the same position as indicated in Figure 2. 

Then fasten the two Daven mountings V1 
and V2 in their proper positions as indicated 
in Figures 5 and 7. These instruments require 
ee a single wood screw to hold them to the 

ase. 

All of the mica fixed condensers are sup- 
ported by the wiring and these should be left 


VIEW OF THE SET AS SEEN FROM THE RIGHT 


Ficure 7: This end view indicates the manner of mounting the sockets, grid-leaks, 
Bradleyohms, rheostats and the jacks. 
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THE DRILLING PLAN FOR THE PANEL 


Figure 8: This drawing shows where to drill the holes for mounting the instru- 

ments. The correct spacings are given for the holes. The holes outlined with a 

double circle should be countersunk. Always start drilling holes in the panel with 
a small drill—one-sixteenth is a desirable sise. 


to hook up after the connections are being made. 

The last job on the sub-base is to prepare 
and mount the battery connection block Y2 and 
the antenna connection block Y1 by means of 
the brass brackets Y3; construction data on 
these three accessories appear in Figure 10. 


right angles to the panel P by means of three 
wood screws inserted through the holes drilled 
for them in the panel and into the edge of the 
sub-base X. 

When this has been done the set is ready to 
be wired up. 


The connecting blocks should be mounted in 
the positions shown in Figure 5. The Eby 
binding posts Nos. 1-8 should then be fastened 
in the holes drilled for them in the two con- 
nection blocks Y1 and Y2. 

This completes the mounting of the instru- 
ments on the base which may be fastened at 


How to Wire the Set 


The design of this set is such that the wir- 
ing of the grid circuit of each of the four 
tubes is made extremely short and is isolated 
irom other parts of the circuit. 


In fact, this 


y —$$—_—s1.—_—__—_—$7- 
esh 


THE DIMENSIONS FOR THE CABINET 


Ficure 9: This diagram (which contains the top, front, and side measurements 
for the walnut cabinet) may be turned over for construction to a competent cabinet 
maker who can build it from these directions exactly the right sise for the panel. 
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idea has been employed throughout and the 
leads are so arranged that the shortest connec- 
tions may be used. As this is the case, the 
set should be wired with bus-bars. 

A tinned-copper, round bus wire is recom- 
mended. All connections should first be shaped 
so that they will fit and then soldered in place. 
Refer to the wiring diagram in Figure 1 and 
more specifically to the picture diagram in 


Figure 2 for the exact way in which to run- 


the wires. 

Start wiring up the primary circuit by run- 
ning a wire from binding post No. 1 on the 
antenna connection block Y1 over to binding 
post No. 2 on the DX Coupler, which is com- 
prised of the coils A, B, and C. 

Next, solder one terminal of the mica fixed 
condenser F to binding post No. 2 on the an- 
tenna connection block Y1 and run a wire from 
the remaining terminal of this condenser to a 
junction with the first wire connection you have 
completed. 

Next run a wire from the terminal marked 
(—) of tube socket U1 over to the right-hand 
terminal of rheostat R, looking from the rear of 
the set. Then run a wire from terminal marked 
(+) on the same socket over to: the right- 
hand terminal of the rheostat S, looking from 
the rear. An extension of this last wire should 
be connected to the terminal nearest. the panel 
of the amperite Q. Another extension should 
be run from this wire to the terminal No. 1 
of the DX Coupler and this completes the wir- 
ing to the coil A of the DX Coupler. | 


Next remove the two screws fastening the 


grid-leak T to the base and fasten two one- 
inch pieces to the two terminals of this instru- 
ment. 

Then connect the rear terminal of this in- 
strument (the one to the rear of the set) to 
binding post No. 3 and from there to binding 
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post No. 4 and carry this wire to the left and 
connect it to the rear terminals of the grid- 
leak mountings V1 and V2. 

Next run an extension from this wire to the 
terminal F of transformer J and then run 
another extension from this wire over to the 
terminal (+-) of the tube socket U1. 

Next solder one terminal of the condenser E 
to the terminal G of the first tube socket Ul 
and run a wire from this point to the remaining 
terminal of the grid-leak T. The remaining 
terminal of the grid condenser E should be 
connected to post No. 4 on the coupler and an 
extension of this wire run over to the left- 
hand terminal of the condenser D. The right- 
hand terminal of the condenser D should be 
connected to post No. 3 of the DX Coupler and 
then run over to post No. 5 of the same coupler 
and then extended from here to the post P 
on the transformer J. 

Next connect the two binding posts Nos. 5 
and 6 on the block Y2 together with a wire 
and run a wire from here over to the bottom 
terminal of the switch O. The top terminal of 
the switch O should be connected to the left- 
hand terminal of the rheostat R by a wire and 
an extension run to the left-hand F terminal 
on the socket U2 and then to the same terminal 
on U3 and the same terminal on U4. The 
intermediate terminal on the switch O is left 
disconnected. 

Then connect terminal No. 6 on the DX 
Coupler with the terminal marked P on the 
first tube socket U1. 

Be careful to follow the diagram in Figure 
2 while you are doing this work. 

Now, run a wire from binding post No. 7 
on the block Y2 to the terminal marked B+ 
of transformer J and to this solder one ter- 
minal of the condenser G. The other terminal 
of the condenser. G should be soldered to the 


DETAILS OF THE CONNECTION BLOCKS AND THE SMALL BRASS BRACKETS 


Ficure 10: This drawing gives the necessary data for making the insulated blocks 
or strips on which the binding posts are to be mounted. It also gives the dimensions 
for the small brass brackets that are used to fasten the blocks to the baseboard. 
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HOW TO HOOK UP THE BATTERIES 


This drawing prevents you from making mistakes in connecting the bat- 
teries to the terminals. If you follow these instructions the set will be hooked up 
correctly because the terminals shown in the wiring diagrams are marked with desig- 
nations that correspond with the numbers given here. 


Ficure 11: 


wire running to terminal P on the transformer 


Next run a short wire from the right-hand 
F terminal of the socket U2 and connect it 
with the remaining terminal of the amperite Q. 
Then with a wire connect the right-hand F 
terminals of the sockets U3 and U4 and run 
an extension of this wire over to the leit- 
hand terminal of the rheostat S. Next con- 
nect the two bottom terminals of the jacks M 
and N together with a wire and run an exten- 
sion around the left-hand side of the set and 
over to the binding post No. 8 on the battery 
connection block Y2. A short extension of this 
wire should also be run to the left-hand ter- 
minal of the Bradleyohm L. The right-hand 
terminal of this instrument should be con- 
nected to the terminal marked P on the socket 
U3 and a wire continued from here to the right- 
hand terminal of the condenser I. The remain- 
ing terminal of this condenser should be con- 
nected to the terminal marked G of socket 
U4 and also to the remaining terminal (which 
is turned nearest the panel P) of the grid- 
leak mounting V2. 

Next connect the two terminals of the Brad- 
leyohm K to the two horizontally spaced ter- 
minals of the jack M. 

Now run a wire from the top terminal of 
the jack M over to the terminal marked P on 
the socket U2 and continue this wire over to 
the right-hand terminal of the condenser H. 
The remaining terminal of this condenser 


should be connected to the terminal marked G 
on the socket U3 and also to the remaining 
terminal (which is turned nearest the panel P) 
of the grid-leak mounting V1. 

Then connect the top terminal of the jack 
N to the terminal marked P on the socket U4. 

The terminal marked G on transformer J 
should be connected to the terminal marked G 
on the tube socket U2. 


How to Install the Set 


After the wiring has been completed the 
cabinet may be attached by means of wood 
screws (nickel plated) inserted through the 
panel into the woodwork of the cabinet. 

The terminal binding posts Nos. 1 to 8 on 
the connection blocks Y1 and Y2 will now pro- 
trude through the two slots cut for them in 
the back of the cabinet. 

To connect the set do the following: Attach 
the antenna lead-in wire to either binding post 
No. 1 or No. 2. (If you are using a regular. 
long outdoor antenna the lead-in wire should 
be connected to binding post No. 2. If, how- 
ever, you are using a short outdoor antenna 
or an indoor antenna the lead-in wire should 
te connected to binding post No. 1.) 
vo the ground wire to binding post 

o. 3. 

Connect the negative terminal of the 6-volt 
storage “A” battery to terminal No. 4. 

Connect the positive terminal of this same 
battery to terminal No. 5 


Working Blueprints of This Receiver 


IN order to accommodate readers who may desire actual-size diagrams of this 
Improved DX Regenerative Recetver, a set of three blueprints has been prepared, 


consisting of— 


One panel pattern (actual size) ; 
One instrument layout; 


One picture diagram of all parts, showing the wirtng. 


This set of three prints will be forwarded, postage prepaid, upon receipt of $1.10 
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Connect the negative terminal of the 135-volt 
“B” battery to binding post No. 

Connect a 22%4-volt tap on this same battery 
to binding post No. 7. 

Connect the positive terminal of the 135-volt 
block of “B” battery to terminal -No. 8 

Be sure that these connections are made as 
shown in Figure 11. 

Next be certain that the small knob of the 
switch O is pushed in so that the batteries are 
turned off. 

Then insert the UV-200 detector tube into 
the tube socket U1. Then insert three C-30l-a 
tubes or three UV-20l-a tubes in the sockets 
U2, U3 and U4. Pull out the switch knob O 
and adjust the rheostats R and S for the cor- 
-rect filament current of the tubes. 

Insert the loudspeaker plug into the ‘ack N 
and the set is then ready for use. i 


Operating Data 
The approximate setting for both of the 


rheostats will be found to be about three- 


quarters of- the way towards the. “on” posi- 
tion. 
Set the knob on the grid-leak T so that the 
Figure “5” shows in the small peep hole. 
Next set the knob of the tickler control C 


at approximately zero on the dial. Then by 
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- 


rotating the knob of the condenser D, the 


- various stations may be picked up. 


By careful rotation of the tickler coil C the 
strength of the signals received may be con- 
trolled so that the proper volume is obtained. 
(It may be necessary to reverse the setting of 
the coil C on the knob because the signals from 
stations should be of minimum loudness when 
the knob C is set at zero. This can be E” 
determined from experience.) 

The proper way to determine the settings į foi , 
the two Bradleyohms K’and L is to screw them 
down rather tight and. then, after a signal i is 
tuned in, to turn the knobs in an anti- clockwise 
direction until there is a click and the Si 
fades out. The knobs should be set just about 
a half turr clockwise from this point. 

For an antenna, a regular, outdoor wire:of 
about one hundred feet may be used with the 
lead-in connection to post No. 2 as previously 
explained. For an indoor antenna, about forty 
to sixty feet of wire strung in back of the 
picture molding may be used with good results. 
The lead-in in,this case should be connected 
to the binding post No. 1. 

The volume, selectivity, and tone quality that 
will be obtained, if the set has been built 
exactly as specified, will amply repay the 
builder. 


Attention is called to the fact that this article is protected under the provisions of Section 3 of the 
Copyright Law of the United States. 


Gilliams Service 


GERMANY DEDICATES A HALL TO RADIO 


At the national radio exposition held recently in. Berlin; a building that was completed 
last year for radio research was officially opened by German officials and scientists. 
This building is the first of its kind in Germany. 
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Gilllams Service 
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HOW THE “PHANTOM PILOT” WORKS 
The white coils, forward and aft shows above on the side of the ship, pick up the 
inductive signals from the piloting cable, the posttion of which is indicated by the 
broken line at the bottom of the picture. 


Piloting Ships by Radio 


How the new piloting cable that is coming into use will save 

enormous sums of money to business by eliminating the delays 

of vessels which now wait. outside fog-bound harbors—at a 
cost—ranging from $500 to $4,000 an hour. 


By PHIL HARRIS 


ADIO signals that anahat from 

piloting cables laid along channel 
beds- will result in a saving of from 
$500 to $4,000 an hour_for steamship 
companies. Only recently more than a 
dozen passenger ships were held up out- 
side New York harbor for more than 
twenty-four hours by dense fogs. Had 
these ships been equipped to depend on 
“the phantom , pilot,” the radio piloting 
cable, ‘they could. ‘have been brought to 
their berths on schedule. / 

The United States Navy laid a pilot- 
ing cable in the Ambrose Channel at 
New York some time ago as an experi- 
ment. The narrowness, together with 
the two dangerous turns of this channel, 
have formed the most difficult problem 


which the inventors of the new cable 
piloting system expect to encounter in 
any of the harbors of the world. 

In the navy’s experiments,-the cable 
extended from Fort Wadsworth, on 
Staten Island, through the channel to 
the Ambrose Lightship, which is the 
polar star of the channel, fourteen miles 
away. The cable, lying at the bottom of 
the channel and directly in the center, 


-acts as an antenna to transmit the word 


“Navy” continuously. Coils on either 
side of the incoming ship, acting as re- 
ceiving antennas, carry the impulses to 
a sensitive receiving set, telling which 
‘side of the ship is nearest the cable 
and when the ship is directly over the 
cable. 
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Although auditory signals have been 
found to be practical, a plan is being 
developed whereby sensitive galvanome- 
ters will show the exact location of the 
ship with respect to the cable and will 
be as simple to read as the common 
magnetic compass. 

The use of a single receiving coil and 
a single telephone receiver first showed 
the principle to be practical. It indi- 
cated the proximity of the ship to the 
cable, but not the direction the ship 
~should take. It was found necessary to 

place a coil on either side of the ship, 
so that by comparing the strength of the 
signals it was possible to tell which coil 
was nearest the cable. 
_Even the use of two coils had its 
faults and was successful only when the 
vessel started in the proper direction and 
kept moving. If the vessel stopped or 
in some other way managed to turn at 
right’ anglés to the cable, the signals 
from both coils were the same, and there 
was no way to tell definitely in which 
direction the ship was pointing with re- 
gard to the channel. 
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It was therefore necessary to install 
four receiving coils, two forward and 
two aft. The job of listening to signals 
from four coils and comparing their sig- 


nal strength was found to be a delicate 


task and was at once turned over to the 
sensitive milliammeter, which tells the 
true relations at a glance. When the 
four meters are arranged to correspond 
with the coils, it is a simple matter to 
tell which coils are nearest the cable 
and how the ship is heading. 

A combination meter is being devel- 
oped in which two coils on opposite 
sides of the ship will set up opposing. 
helds. In such an instrument, the 
pointer would rest at zero when the 
two fields were of equal strength, show- 
ing that the ship was directly over the 
cable. A slight shift to either side 
would swing the pointer correspondingly 
to one side or the other. 

In the navy’s experiments the wave 
was sent out by a 500-cycle generator at 
Fort Wadsworth, with about 350 volts 
potential and a current of 3.25 amperes. 
The cable was of the ordinary commer- 
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HOW THE MOUNTING POSITION OF THE COIL IS DETERMINED 


i This diagram shows how the electromagnetic field surrounding the cable is distorted 
by the steel hull of the ship. The coils, to operate to best advantage, must be 
parallel to these waves, as indicated above. 
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. THE PILOTING CABLE COIL IN ACTION. 
The rectangular wooden frame shown in the illustration encases à coil òf. wire that 


és constructed like a loop antenna. 


When this coil i is directly over the. piloting ‘cable, 


_ sensitive galvanometers indicate this position by maximum deflections of their. needles. 


cial variety, with seven strands of num- 
ber 18 copper wire, insulated with a 
half inch of para rubber and jute, and 
armored with %-inch steel cables. The 
impulse sent out through the cable was 
returned to the generator along its ar- 


mored surface and the water which 


touched it, so that the cable in reality 
formed a loop antenna. 

The signal word, “Navy,” was. trans- 
mitted by an omnigraph. The word was 
selected merely to distinguish the cable 
signal from the induction of a passing 
ship’s generator or other noises which 


might be ignored by a listening operator. 

All the apparatus is still under the 
direct control of the navy and will prob- 
ably be so controlled in the future—at 
least until it is perfected and protected 
with patents. The work was begun un- 
der the direction of Lieutenant Com- 
mander J. W. Reeves, Jr. 

Harbors protected by mines have here- 
tofore been unavailable to incoming 
ships during foggy weather. War ves- 
sels have been forced to wait outside 
where they were exposed to submarine 
attacks, The cable will guide a ship into 
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such a port where it is urgently needed 
to protect the port or to bring valuable 
supplies without delay. 

Ship operators not only lose by hav- 
ing their cargo delayed but also by burn- 
ing huge amounts of coal to keep steam 
up in case the fog should lift, by serv- 
ing extra meals to passengers, by hold- 
ing piers and harbor facilities in readi- 
ness, by general overhead expenses and 
possibly by being able to make fewer 
trips within a year. 

The new device will not take the place 
of the pilot who now meets all vessels 
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HOW RADIO MAY DIRECT OUR TRAFFIC 


A prophecy made in PopuLar Rapio may soon come true. 


The first step in this 


direction is shown by this electric timing apparatus which automatically directs all 


the street traffic in Los Angeles. 


This same system adapted to radio could 


be oper- 


ated without the use of a network of wires as explained in “The Radio Traffic ‘Cop’ ” 


in the November issue. Radio-controlled traffic signals are not at the mercy of the f 
weather or wire trouble; and the construction cost is low. 
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THE FIRST’ PRACTI- 
| CAL-DETECTOR'- 
The Branly coherer (shown 
at the left), which its in- : 
ventor, Edouard “Branly, is 
adjusting, marked a``tre 
mendous step in radio prog- 
ress in 1892. Before this 
a single loop of wire was 
the only: electromagnetic 
wave detecting device; this, 
however. was too crude for 
practical use.. Branly's co- 
herer gave Marconi a basic. 
piece of apparatus for his 
< work. 
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Kadel = Herbert - 
EARLY MODELS OF SENDING AND RECEIVING INSTRUMENTS 


The old tuner (shown at the left in the picture above) was the type first used ir 

radiotclegraph ship stations. It had three sliding contacts that permitted fairly close 

tuning through a conductively coupled hook-up. At the right of the picture ts the 

ald “pumpb-handle” key used tn land stations as well as aboard ship. As it was used 
AR ta break heavy currents, its contacts had to be large. 
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ONE OF THE EARLIEST RADIOTELEGRAPH TRANSMITTERS 


Before the transformer, operating on an alternating current, came into use-for radio 

transmission, this induction ‘coil was run on a direct current that also operated an 

interrupter. The secondary terminals of the coil were connected to a spark gap 
which was placed in series with the antenna, 
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THE PRIDE OF THE NAVY IN 
1909, THE POULSEN ARC 


The picture at the right shows the 

old arc transmitter which was used: 

aboard the U. S. S. Connecticut in 

1909 when the American fleet made 
sts famous trip around the world. 

Some of the earliest radiotelephone 

experiments were made with these 
‘arcs in the Navy. The piping shown 
ts for feeding gas to the arc to in- 
crease its steadiness. Kadel & Herbert i 


VIEW OF THE AMPLIFIER FROM THE REAR 


Compare this picture with the diagram on the next page when you mount the parts 
and when you connect up the instruments. The wiring is so simple that it can be 
done in a little less than an hour. 


Simple “How-to-Build” Articles for Beginners 
= No.7 


How to build a combination three-stage amplifier 
By LAURENCE M. COCKADAY 
Cost or Parts: Not more than $25.00 


Here ARE THE ITEMS You WILL NEED— 


A—Samson audio-frequency transformer, J, K, L and M—Daven resistances, 1⁄4 meg.; 
Type HWA-2, ratio 3 to 1; N—Bradleyswitch ; | 

B, C and D—Kellogg rheostats, No. 502,- O and P—Yaxley radio jack, double-circuit; | 
20-ohm ; | Q—Yaxley radio jack, single-circuit; 

E, F and G—Cutler-Hammer sockets; R and S—N. Y. mica fixed condensers, .006 

H and I—Daven resisto-coupler No. 41; mfd. 


HE seventh instrument to be de- described in the issue of October, 1924. 

scribed in this series is a vacuum- This unit’ was built in the POPULAR 
tube, audio-frequency amplifier compris- Rapo LABORATORY with the express pür- - 
ing one stage of transformer-coupled pose of submitting to the beginner an 
amplification and two stages of resistance- amplifier that will give him the best re- 
coupled amplification. This is the type ception. possible and at the same time 
of amplifier first used by the author in teach him something about the principles 
connection with the Four-circuit Tuner involved in distortionless amplification. 
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When you have finished wiring up,. all 
you: have to do is to connect the loud- 
speaker, the batteries and. mo detector 
unit and you are ready to. “go.” 

To connect this unit do ie following: 

Connect. the binding posts 1 and 2 in 
place of the phones in your detector unit. 
The binding posts 3 and 4 should be. con- 
nected to the “A” battery terminals on 
the detector unit with the positive ter- 
minal. connected to binding post 3 and 
the negative terminal connected to bind- 
ing post 4. 

‘Then ‘connect the “A” battery that was 
originally used on the detector unit to 


binding posts 7 and 8 of this unit with 


the positive terminal connected to bind- 
ing post 7 and the negative terminal to 
binding post 8. This means only the 
single’ “A” battery connected to the two 
units, as the binding posts 7 and 3 are 
bridged across as also are binding posts 
8 and 4, 

; Next, connect a 90-volt “B” battery 
to terminals 5 and 6 on the amplifying 
unit with the positive terminal connected 


` The next eae in this «Simpie. Hi öww-to- biil” series nil: describe omen : 
build “A- SINGLE-TUBE FOUR-CIRCUIT ` TUNER.” 
_ to be the best single- tube receiver that a beginner can make. -. 


_ tion-will sound much clearer and St tions 
will be easier to understand with: a gh- 
_grade loudspeaker. 
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to binding ay 5 and the negative 
minal connected to binding post 65 


y 


sert 3 UV-201-a tubes in the three fock- 
ets and turn up the three rheostats)B, C 
and D approximately three-fourths of the 
way. and. place the loudspeaker pl ig in 
jack. Q. 

Then: turn on a detector rheostat ja the 
tuning unit and tune in a station {after 
which the three rheostats may be.adjusted 
for proper quality and volume. — 

You will find that you will obtainjwon- 


derful reproduction if a good loudspeak- 


er is used with this type of an amplifier. 
You will also discover that distance fecep- 


Do not turn the rheostat which controls 


the filament current any higher than iS 


necessary to produce sufficient volume. 


If dry-cell tubes are used, you ‘will 
have to get suitable rheostats in place of ` 
the ones specified, and also, you will have- 


to vary the “A” battery voltage to suit 
the tubes used. 


THE FRONT VIEW OF THE PANEL 


This view shows the arr angement of the three rheostat control knobs, the rows of 
binding posts, one at each side of the panel, and the three jacks for cutting in the - 


The battery switch is located at the lower left-hand corner of the 
panel. 
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MAKING: THE ACQUAINTANCE OF THE RECEIVER 


„The author has made himself familiar with the tuning characteristics of the Metco 
“receiver, and has begun to log VELCAEA sing Lasley for future reference sa as explained 
in this article. : 


HOW TO GET THE MOST OUT OF 
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amplification in radio receivers has 
increasingly popular. - One 
reason is because this type. of amplifi- 
cation brings 
sufficient volume to operate the loud- 
speaker. This type of set, besides, does 


AHE use of tuned’ -radio-frequency: 


in distant stations with 


“Your READY- MADE: RECEIVER 


No. 3: : MeLtO SUPREME RECEIVER ` 


This series of articles explains the theory, operation, equip- 
ment and care of*standard receiving sets 


:- This series: does not indore the product. af any dantcer or make 
comparisons between receivers. The sets already described include: No. 1, 
the Eagle Neutrodyne and. No. 2, the Radiola Superheterodyne. 


By..S. GORDON TAYLOR 


not require a long outdoor antenna and 
it usually gives better. tone quality than 
the ordinary regenerative recéiver used 
so extensively a year or two ago. 

There are numerous types of radio- 
frequency amplification in common use. 
How to operate one type—the neutro- 
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WIRING DIAGRAM OF THE MELCO RECEIVER 
Ficure 1: All the designating letters in this hook-up are referred to and explained 


in the text. 


The parts are: VAR, vartometer; RFT1 and RFT2, variotrans- 


formers each of which consists of four windings P1, P2, S1 and S2; AFT1 and 
AFT2, audio-frequency transformers; Cl and C2, compensating condensers; C3, 
00025 mfd. grid condenser; C4, .5 mfd. fixed condenser; C5, .005 mfd. fixed con- 
denser; GL, 2 megohm grid-leak; R1, 15 ohm rheostat; R2, R3, R4, 20 ohm rheostats; 
VT1, VT2, VT3, VT4, VT5, are UV’-201-a or C-301-a vacuum tubes and sockets; J, 
filament-control jack; S, double-pole, double-throw jack switch. 


dyne—was told in the first article of 
this series (December, 1924). How to 
operate another type, which makes use 
of a special kind of tuned radio-fre- 
quency transformers, is told in this 
article. 

Feed-back should be at least partly 
eliminated in a radio receiver, otherwise 
the interaction between the plate and 
grid circuits of the vacuum tube creates 
oscillations that prevent reception, or 
produce distortion of signals. This con- 
dition becomes increasingly troublesome 
when radio-frequency amplification is 
used. 

Feed-back may occur through the ele- 
ments of the vacuum tube itself, or 
through the interaction between the coils 
in the various circuits. The coils, how- 
ever, may be placed in such a way 
that their fields do not affect each other 
noticeably or they may be wound in a 
form which produces practically no ex- 
ternal field. Thus the so-called “in- 


a 
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ductive feed back” may be largely elimi- 
nated by the physical placement or form 
of the coils. There still remains the 
capacitative feed-back through the action 
of the capacity of the elements of the 
vacuum tube itself. This feed-back too 
may be eliminated through the agency 
of an external capacity and inductance 
that will neutralize or compensate the 
capacity of the tube. 

In the Melco Supreme receiver a 
special form of winding is used in the 
radio-frequency transformers shown at 
RFT1 and RFT2 in Figure 1. This 
form of winding practically limits the 
electro-magnetic field of the coils m 
each transformer to the dimensions of 
the transformer, or variotransformer as 
it is called in this receiver. In addi- 
tion to this, a small variable condenser 
is employed in conjunction with each 
variotransformer to compensate the tube 
capacity. 

The variotransformer is designed to 
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provide the necessary coupling between 
the plate circuit of one tube and the 
grid circuit of the succeeding tube. This 
instrument also tunes the grid circuit to 
the resonance with the incoming signal by 
means of the variometer action of coils S1 
and S2. The variotransformer includes 
a special winding (P2) in the plate cir- 
cuit which induces a neutralizing voltage 
on the grid of the preceding tube and thus, 
in combination with the variable compen- 
sating condensers Cl and C2 prevents 
oscillation, but nevertheless permits the 
operation of the tube at the point of max- 
imum practical efficiency. 


The Construction of the Receiver 


This receiver is designed to make use 
of external batteries, loudspeaker, an- 
tenna and ground, as shown in Figure 
3. Binding posts are arranged at the 
back of the receiver for these various 
connections with the exception of those 
for the loudspeaker. This instrument 
is connected to the jack J by means of a 
standard loudspeaker plug which is in- 


 serted in the jack. 


m Figure 1. 


Five vacuum tubes are used as shown 
VT1 and VT2 with their 


accompanying equipment make up two 
stages of tuned radio-frequency amplifi- 
cation. VT3 is the detector, VT4 and 
VT5 with the equipment that goes with 
them, are used in two stages of audio- 
frequency amplification. The variometer 
T1 is used to tune the antenna circuit 
as well as the grid circuit of the first 
tube. This arrangement is in its effect 
a two-circuit, conductively-coupled tuner. 
RFT1 and RFT2 are the variotrans- 
formers which tune respectively the first 
and second stages of radio-frequency 
amplification. Regular audio-frequency 
transformers are used for coupling the 
last two stages of amplification. These 
transformers are shown at AFTI and 
AFTZ2. The rheostats R1, R2, R3 and 
R4 control the current flow from the “A” 
battery through the filaments of the 
vacuum tubes. R1 controls the filaments 
of VTI and VT2, while R2, R3 and 
R4 control the filaments of VT3, VT4 
and VT5, respectively. The switch S is 
for volume control. With it only four 
tubes may be thrown in setting the re- 
ceiver for “Soft” reception, and five tubes 
when setting for “Loud,” which are 
marked on the panel. 
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The Antenna and Ground. 

This receiver may be used with any 
antenna from 20 to 75 feet in length. 
A longer outdoor antenna will provide 
greater volume on weak or distant sig- 
nals, but it may broaden tuning. In lo- 
cations close to powerful broadcasting 
stations, however, as in most large cities 
for instance, such an antenna is not ad- 
vised because of the possibility of inter- 
ference from the local stations. 

Perhaps the best antenna for this re- 
ceiver is an outdoor stretch of approxi- 
mately 50 feet including the lead-in. 
The lead-in should be as short as pos- 
sible and should be attached to the end 
of the antenna nearest the receiver. <A 
convenient way to bring in an antenna 
lead is to attach it to an insulator 
fastened to a window frame. Care 
should be exercised so that the lead 
hangs free of the house and anything 
that may partly ground the antenna. 
Where the lead-in wire is brought 
through a window, it should be No. 18 
rubber-covered wire or bare wire in- 
sulated by a glass or porcelain tube. 
The lead-in may be the same kind of 
wire as that used for the antenna. If 
the lead is a continuation of the an- 
tenna wire, it will eliminate all joints 
throughout the antenna circuit. Figure 
4 shows one good method for accom- 
plishing this. 

When the use of an outdoor antenna 
is not practical, a short indoor antenna 
may be used with nearly as good re- 
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sults. The indoor antenna may consist 
of a wire from 20 to 30 feet long 
connected directly to the antenna binding 
post on the receiver. From this binding 
post the antenna lead may extend up to 
a picture moulding and follow it around 
the room. Where possible the lead should 
run in a Straight line. 

With an outdoor antenna a lightning 
arrestor should be connected to the an- 
tenna lead at a point just inside the 
window through which the lead-in 
comes. This device is, of course, un- 
necessary with an indoor antenna. 

A ground connection may be made to 
the nearest cold water pipe, or to a 
radiator. In case these connections are 
not available, use an iron pipe driven 
six feet into the ground, preferably be- 
neath the window through which the 
antenna lead is brought. The lead from 
this iron pipe can then run straight to 
the window above. 


The Tubes that Are Used 


This receiver is designed for the use 
of UV-20l-a or C-30l-a tubes through- 
out. Either of these types will give 
equally good results. Many receivers 
employ a UV-200 tube for the detector, 
but in the case of the Melco receiver 
this is neither necessary nor advisable. 
As a result there is a considerable 
saving of “A” battery current. Dry 
cell tubes are not recommended for this 
set. 

When ' the receiver is first put into 


Approximate Life of “B” Batterics When the Receiver is Used for an Average of 
Two Hours a Day 


VOLTAGE CONNECTED 
TO Post No. 7 


VOLTAGE CONNECTED 
To Post No. 6 


45 90 
671% 6714 

| 671% 90 

| 90 90 


VOLUME SWITCH 
SET FOR ‘‘SOFT’”’ 


VOLUME SWITCH 
SET FoR “Loup” 


243 days 132 days 
142 days 82 days 
112 days 72 days 
65 days 47 days 
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i 
2 PANEL VIEW OF THE RECEIVER 


Ficure 2: The three principal controls are VAR, variometer; RFT1 and RFT2, 
p variotransformers; Cl and C2 are the compensating condensers; and R1, R2, R3 

and R4 are the ruega controls for the tubes. S is the jack switch and J is the 
5 filament control jack. 


> operation, the operator should shift his charger that operates on ordinary light- 
ș tubes around from socket to socket to ing circuits. If your house current is 
.¢ discover which ones ‘work best in par- alternating current (A.C.) the charger 
» ticular holders. Some tubes, as many of must be the rectifier type. If your light- 
. us know, work better as radio-frequency ing system is direct current (D.C.) then 
<» amplifiers, or as audio-frequency ampli- the charger required is the resistance 
. fiers. Insist upon your dealer’s having type. Connections for the A.C. type 
the tubes in the receiver which he uses, of charger-are shown in Figure 5.- One 
to demonstrate the set for you. - This. method- of ‘charging from a D.C. line, 
policy will eliminate the possiuiaey: of using ‘electric lights for the charging 


,. getting a defective tube. resistance, is`shown in Figure 6. You 
ie ©- should’: have a special: storage: battery 
7 Types of Batteries Necessary “s hydrometer - with which to watch the 


4 To light the filaments of the five progress: of charging | the battery and 
tubes a 6-volt storage battery is re- tọ determine when you have a full 

J quired. The 100 ampere hour capacity: charge: S 

: type is preferable. Batteries of smaller Besides the PENA “A” battery _ an- 
,. Capacity may be used but with less suc- other set-of . . batteries known as the 

s cess. Dry batteries are not recommended, wp” battery is needed. -:This battery is 
because they become nearly dead after`a. made up of, blocks of 22 V2 or 45 volts. 
” few hours of use with five UV-201-a A ‘total . voltage of 90 is needed. for 
n tubes this receiver. The “B” batteries may 
= If you use storage batteries, it is be of the dry-cell type as the current 

“worth your while to have a battery consumption is low. For those who 
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VIEW OF THE SET WHEN OPENED 


Figure 3: The rear view of the set showing the parts and wiring. 
listed in Figure 1 and explained in the text. 


letters refer to the parts that are 


prefer them, the storage “B” batteries 
may be used, or some of the “B” bat- 
tery substitutes now on the market. 
The latter are outfits which make it pos- 
sible to use the house-lighting current 
to supply the high voltage to the re- 
ceiver in place of the “B” batteries. Be- 
fore purchasing one of these, however, 
it is advisable to demand a demonstra- 
tion on the receiver with which it is to 
be used. : 

The five tubes of this set consume 
approximately 144 amperes an hour of 
“A” battery current. If, therefore, a 
100-ampere-hour storage battery is used, 
a full charge will operate the receiver 
for something less than 80 hours. This 
means you can use your battery an hour 


The designating 


a day for about two months. If you have 
a battery charger, it is a good plan to 
charge the battery to keep it nearly at: 
full charge. Never allow your battery, 
to run down completely. Check often: 
the amount of charge with a hydrometer.. 
When this -instrument registers 1,185, 
the battery should be recharged. ` 

= The “B” battery current consumption 
is much lower than‘ that of the “A” 
battery, but the capacity of the. “B” 
batteries is lower than that of the “A” 
battery. Inasmuch as the cost of re- 
placing “B” batteries (if the dry-cell 
type is used) represents practically the 
entire upkeep cost of the receiver, ii 
is naturally an important point for con- 
sideration. The amount of “B” battery 
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current consumed varies with the num- 
ber of tubes in use and the “B” bat- 
tery voltage. Using only four, for in- 
stance, the life of the “B” battery will 
be nearly 50 percent greater than with 
five tubes. It is therefore advisable to 
use the fifth tube only to provide great 
volume. Usually four tubes will give 
ample volume to operate the loud- 
speaker satisfactorily on local broad- 
casting stations even when an indoor 
antenna is used. Also, the use of 67% 
volts instead of 90 volts reduces the 
current consumption considerably. If 
using only 67% volts and 45 volts gives 
satisfactory results, the saving will be 
quite noticeable. Data demonstrating 
are given in the table on page 264. 


How to Operate the Receiver 


Assuming that the batteries, antenna 
and ground have been connected as 
shown in Figure 5, and that the tubes 
have been placed in the sockets, the 
loudspeaker plug should be inserted in 
the jack which is marked “output,” and 
the volume switch S set with the pointer 
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toward “loud.” Next, the four rheostat 
knobs R1, R2, R3 and R4 should each 
be turned approximately one-half a 
revolution in a clockwise direction, thus 
lighting the tube filaments preparatory 
to operation. It should be noted that 
the filaments will not light even when 
the rheostats are turned on unless the 
loudspeaker plug is in position in the 


jack as there is an automatic switch 


arrangement in connection with the jack 
which breaks the “A” battery circuit 
when the plug is removed from the 
jack. When one is through listening 
it is necessary merely to withdraw the 
plug. to cut off the batteries. This 
eliminates the necessity for turning the 
rheostats on and off every time the 
receiver is used. 

All is in readiness now to start the 
tuning operations. 

First, the dials C1 a C2 which 
control the two compensating condensers 
should be set at about 30. 

- Then you begin the actual operation 
of tuning in the stations with only the 


three dials T1, T2 and T3. Start with 


LADIN WEE | $ % 
PORCELAIN BUSHING Ss 
LIGHTNINGARRESTOR—[\\ TIS se 

| ss 


HOW TO BRING IN YOUR ANTENNA LEAD 
Ficure 4: This diagram shows how the lead-in is attached to the antenna and 


anchored near the window. 


From the insulator outside the house, the lead passes 


through a porcelain tube or bushing that ma set in a hole bored through the window 
sas 


á 
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all three set at any given point, say 40. 
At this point it is likely that station 
WGY of Schenectady will be heard if 
it is within range and is on the air at 
the time. If nothing is heard, move 
each of these three main dials one de- 
gree higher. If there is still nothing 
audible, continue turning these dials 
one degree at a time, with the settings 
of the three dials always alike, until 
a station is heard. 

When the first station is heard read- 
just each of the three dials until the 
point is found on each where the volume 
is greatest. When this has been done 
it will probably be found that the dial 
readings of the three are not quite 
alike. In any event they will be very 
nearly alike. With a station tuned in, 
make the final adjustments to bring the 
receiver up to the point of greatest 
efficiency. Readjust the rheostats one 
at a time until the lowest point is found 
on each where best volume and quality 
of signals are obtained. By “low” is 
meant the least part of a revolution in 
a clockwise direction from the “ofi” 
position. The last operation is the re- 
adjustment of the dials Cl and C2. 
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These should be turned one at a time 
to a point where there is the best volume 
without distortion. Beyond this point 
the receiver will oscillate, the result will 
be a hissing or whistling sound in the 
loudspeaker. It is sometimes helpful to 
slightly readjust T2 while Cl is being 
adjusted; and T3 during the adjustment 
of C2. 

After practice the operator will dis- 
cover that Cl and C2 need not be 
adjusted for every station. A certain 
point will be found on each of these 
where they may be left permanently 
set, except when extremely distant sta- 
tions are tuned in. 

If the volume is too great on local 
stations the volume switch S may be 
turned to the “soft” position, thus cut- 
ting out the last stage of audio-amplifi- 
cation. Or if one wishes to use head- 
phones when hunting around for DX 
(distant stations) this switch may be 
set for “soft” and the headphones 
plugged into the jack. 

When you have fulfilled the foregoing 
instructions, it is well to change the 
connections from binding posts 6 and 7 
at the back of the receiver to different 
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HOW TO CONNECT THE RECEIVER WITH THE BATTERY 
CHARGER 


FIGURE 5: 
mg current, 


This is the hook-up for the charger that operates on an alternating light- 
Refer to Figure 6 for the attachment of a direct current battery 


charger to the receiver. 


NSAN 


HOW TO USE YOUR READY-MADE RECEIVER 


DIVITI G 
EUNET 


100 WATT LAMPS 


HOOK-UP FOR THE DIRECT CURRENT CHARGER 
Ficure 6:. When your house-lighting service is direct current, a different type of 


charger is needed, which is wired to the set as shown above. 


To determine the 


positive and negative terminals of your house current, dip leads from the supply 
line in a cup of salt water. Bubbles will form around the negative wire. 


points on the “B” battery. Try con- 
necting both to the 6714 volt tap, then 
No. 6 to the 45 volt tap, etc. Re- 
member always that the lower the “B” 
battery voltage used the longer will be 
the life of the batteries. 


Charting the Receswer 


As each station is tuned in, a record 
Should be made of the settings of the 
three large dials, similar to that shown 
in the tuning chart below. With the 
aid of such a “log” or chart, it is easy 
to pick up any station that has been 
tuned in previously by setting the dials 
at the readings shown on the chart 
for that particular station. 

The dial settings of any receiver of 
this make and type will be approxi- 
mately like those shown in the chart 
so far as the dials T2 and T3 are con- 
cerned. In the case of the readings 
shown for T1 there is more likelihood 
of deviation that results from the use 
of different types of antennas. 

Make up a rough chart first, on which 
you list the stations with their wave- 
lengths, call letters, location and dial 
settings in the order you tune them in. 
After a dozen or so have been recorded 
in this manner, begin your permanent 
record to correspond with that in the 
chart. 
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ACTUAL LOG OF A MELCO RECEIVER 


Wave- 
length 


Station 


WNAC 
WTAS 
KFKX 
WEEI 


Location 


Boston, Mass. 
Elgin, Il. 
Hastings, Neb. 
Boston, Mass. 
Cincinnati, O. 
Oakland Cal. 
Pittsburgh, Pa. 
New York City 
Springfield, Mass. 
New York City 
Chicago, Ill. 
Schenectady, N. Y. 
Cleveland, O. 
Philadelphia, Pa. 
Louisville. Ky. 
Newark, N. J. 
Kansas City, Kan. 
New York City 
Pittsburgh, Pa. 
Los Angeles, Cal. 
Fort Worth, Tex. 
New York City . 


Memphis, Tenn. 
Philadelphia, Pa. 
Detroit, Mich, 
Philadelphia, Pa. 
St. Louis, Mo. 


a 
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Onion Sauce on the Ether 


“Q WEET are the uses and abuses of radio. Especially sweet, however, 

to the numerous corporations which are quick to capitalize the air 
opportunities afforded by New York’s fourteen stations. Orchestras are 
named after hotels and eating places, and comedians for various soaps and 
pickle brands. The radio fans plug in night after night only to hear the 
jazz babies plug the same old songs. Rice and coffee recipes are freely 
thrown on the ether, while bedtime stories and sports talks, ostensibly given 
for entertainment purposes, turn out as propaganda for a new kind of onion 
sauce or face massage. ... The perfect radio program will be reached 
only when it is shorn of its too evident commercialism.” 

—Tue News (New York) 


Unwanted Sermons 


“THE more radios you get the more sermons you hear, and I won't let 
any preachers come into my house uninvited.” 
—CLARENCE DARROW 


Pocket Radio Sets 


“One’s head spins at the rapidity with which one radio feat piles on 


top of the other. ... At the present rate it looks as though we were to be 


placed in complete audible and visual communication with the rest of the 
world. The pocket radio, apparently, is sure to come. If in addition to 
the ear-pieces it has a little hole we can look into and see ten thousand 
miles away, then away dull travel-talks and school courses on Asia. The 
world is ours, to do what we please with.” 

—Tue Worip (New York) 


Radio Now a “Public Necessity” 

“Ir seems probable that broadcasting is permanently established as a 
public necessity and may be considered as indispensable in the average home 
as the telephone. The success achieved in this country has encouraged 
many other countries to utilize this important means of establishing direct 
contact with the public.” 

—D. B. Carson 


United States Commissioner of Navigation 


Why They Broadcast 
“THe big broadcasters are of two classes—those who use radio to adver- 
tise and those who broadcast to promote the sale of receiving sets and 
apparatus.” 
—WILLIAM E. HARKNESS 
Assistant Vice President, American Telephone and Telegraph Co. 


How Radio Helps American Drama 


“Tose who believe that the radio will sweep all other forms of enter- 
tainment away are in error. ... The show which cannot more than hold 
its own with the present standard of broadcast entertainment must be a 
play of the feeblest sort. If the radio serves to kill off the inconsequential 
dramas and leave only the more sturdy ones, it will have performed a use- 
ful task for the betterment of the American theater.” 

—Hrywoop Broun 
—Tue Worn (New York) 
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Excerpts from the notebook of an isolated fan ‘who keeps in touch 
with the world through personal cards of comment to broadcast artists 


CONFESSIONS OF AN 


_APPLAUSE-CARD ADDICT 


By HAROLD R. THOMPSON 


` 


ing stories from a station out West. 
His stuff was-so-old-F could: not: look. my 
loudspeaker’ in the ‘face without, feeling 
-sorry. He even pulled. that old one about 
having | a little dog. athome and his name 


‘was Tax; he “opened the: door and Income 


Tax! And also the old one about a fel- 


 :Jow’s brother who was so strong that he 


could tear a pack of cards in two with 
one hand, and the other chap says: 

_ “That’s nothing; my brother only yes- 
terday rushed out the front door and tore 
up the street. oe 


Well, the broadcasting. stations always 


ask us to send in our suggestions and 


criticisms, so I drew up a Cartoon-a-gram 
picturing a young girl laughing so hard 
that she was falling out of bed, and I 
wrote on the card: l 
“Applause, Mr. Story-teller; your program 
came over well. But when my grandmother 


was a girl she fell out of bed laughing at Mhosg 
jokes and broke her collar bone. 


In a few days I received a jeter say 
ing: 
“I am glad my part of the entertainment 


came in so good. Sorry .grandma had an 
accident.” 
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To a Cornet Player 

THERE was a chap broadcasting a cor- 
net solo the other night—and he was sim- 
ply awful! He used the “hit and hunt” 
method of playing, although he didn’t 
hunt at all; he just blew. It really was 
so bad that I could not help sending this 
card: 


f ` n 
Jn Dray The Next Tine “fou 
Kesu Lint PLAYING ON THAT Hoan 


Dont Come Jo A Broqocasting 
STATION P w IT. 


After several days I received this. 


“Too bad you use clever applause cards to 
such poor advantage. My advice to you is not 
to first blame the broadcasting artist—look for 
trouble with your receiving set.” 


I guess he is right, at that! 


To a Vocal Soloist 
To a young lady singing at one of the 
western broadcasting stations, I sent an 
applause card like this: 


PLUSE Hiss Lenac 
Í Enfoyeo Your Salas From 
(faron A-BC. Last Hight. Í 
ope You Wir Soon Braqocay 
GAIN FROM This STATON. 


| 


And her answer was: 


“Dear Sir: 
“Thanks for your Cartoon-a-gram. Would 
you do me a favor, and draw me a cartoon 
just like this one, only have my brother’s face 
in it, because he never says anything nice about 
my singing, and this would be such a joke. He 
has light hair and brown eyes. And, oh, yes! 

his nose turns up just a bit. 
“Sincerely, E 


To a Temperamental Soprano 

But “that ain’t the half of it.” I sent 
one of these applause cards to a young 
lady who sings every week from Chicago. 
She answered with a personal letter: “PH 
Say it was personal!” After thanking me 
for making her such a perfectly lovely | 
personal card, and such a clever one too, 
she wondered why I did not write and 
tell her something of myself; she would 
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A Radio Fan Who Has Checked Up on 
42 Stations an Evening 


Up at Lake Placid, New York, lives a radio fan who has 
written—and illustrated with pen-and-ink sketches—so many and ` 
such amusing applause cards that his name is known to many 
hundreds of broadcast artists throughout the country. It is 
Harold R. Thompson. 


Mr. Thompson’s cards are so unusual that they sometimes elicit 
unexpected replies. Some of these replies bring a smile—as the 
incidents told in this article indicate. 


' During Mr. Thompson’s health sojourn at Lake Placid he has 
become a diligent. radio fan. He has logged as many as 42 sta- 
tions a day.’ He claims that the mental stimulation resulting 
from this interest has been largely responsible for his improve- 
ment in health. “And I am getting well,” he adds, “because I 


have not forgotten how to laugh.” 


CONFESSIONS OF AN APPLAUSE-CARD ADDICT 


just love to hear something of such a 
clever boy. . 

Well, I answered that one before the 
wife got down to breakfast. I didn’t like 
to say “Soft pedal on that stuff, girlie; 
the wife goes to the post office for the 
miail,”’ ‘so just as though I were telling 
her all about me I wrote: 

“It may interest you to know how I 


started cartooning. When my three boys 
were young, they always wanted me to 
draw for thenr before they went to ` 
bed. | 


I have had no further requests for the 
rest of my autobiography. | 


To a Prize Fighter- 


. One of the popular prize fighters 
-broadcast from one of the New York sta- . 
a tions. 


He told how he had succeeded 
by hard work. He said he would like to 
hear from his listeners, so I sent him 
this card, with the following message: 


“Oh, Mr. ——, are you really the man that 
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fights? My papa enjoyed your talk last night. 


‘Maybe you don’t recognize my papa by name 


but he attended your last fight and you no doubt 
will remember him as- the man with the brown 
derby in the third row.’ 


This answer came in a few. days. 


. “Your card received. Thanks. If your papa 
was the man that stood up every time I 
knocked my opponent down—yes, I remember 
the brown derby.” 


To a Telephone Girl 


__A TELEPHONE operator gave a most in- 
teresting talk, “How a Telephone Call Is . 
Made,” from one of the popular broad- 
casting stations. Having enjoyed it I 
sent the following applause card: 


peu? “is Tevepyone Operator 
Hay You Get Lars OF Regs 


adwonpsod, 


In a few days I received the following 


from friend telephone operator.. 
. “Many rings you have wished me . 
But one is enough 
I hope that you get me, 
For I’m calling your bluff. n 


I have crossed telephone operators. off | 


` my applause card list for good. 


A FIFTY-THREE ACRE RADIO LABORATORY 
To discover means of tmproving broadcast transmission, the General Electric Com- 


pany has constructed near Schenectady, N. 


Y., one of the most extensive radto 


testing plants in the world. One of the experimental antennas ts shown above. 


The Bray Productions 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
=nom the point of view of the average fan 


i By RAYMOND FRANCIS YATES:.-. 


“Ear-fag” from Listening in on 
: Dinners 


T seems that our: hard-pressed entrepreneurs 
of the radio still: believe that. public and 
semi-public dinners with their rattling -salad 
forks, incessant chattering reminiscent of the 
primate quarters at the zoological park, and 
the crusty puns of bored speechinakers, make 
good material for broadcasting. 

If you are a hearty laugher and need but a 
small mental prick to provoke a sustained spell 
of guffawing, you probably get a great deal 
.of pleasure out of these dinners. On the other 
hand, if your funny bone is properly shielded 
‘and insensitive to anything but double-distilled 
humor and witticism, you may feel with us 


274 


that the dinners of: the. United» Association of 
Traffic Managers or the Society for the Appre 
ciation of Mozart, wherein Mrs. Dingle, the 
fat lady president, read§.a ten-thousand Eron 
eulogy filled with. platitudes and 
scented phrases, should be kept off. the arr. * 

Either that or arrangements*should be made 
to attach some sort,of a gaget to the aerial .. 
of the studio so. that’ the. vaporous matter, 
instead of pouring over the country, would . 
be stored in high-pressure steel cylinders. - 
These in turn might- be distributed to ‘local 
garages for inflating automobile tires. . 

It seems to us that “dinners fulfill their social 
mission when they bore their guests: to the- 
point of picking up and nibbling on cracker 
crumbs or balancing their butter knives on the 


edge of their. soup plates. Why, in the name of . 
È « 


5 


lavender: | 


THE BROADCAST LISTENER 


human decency; should this contagion be flung 
far and wide to bring to a state of itching 
boredom the thousands of innocent radio lis- 
teners who seek solace in the air? 

Dinners make pretty | inexpensive broadcast- 
ing in many ways. It is certain that they are 
about fourteen kilometers short of making 
good material for the esthetic nourishment of 
the radio audience. 

Ear-fag, that’s what they are; ear-fag! 


Not a single thing can. be recorded in their - 


favor. Continuity, so necessary to the formula 
of good broadcasting, is about as conspicuous 
by its absence as anything can be. Long spaces 
of waiting, filled by the impromptu ranting of 
an announcer registering with negative inter- 
est is another sad but inevitable part of every 
dinner program. And then, to top all of this, 
the transmission, like the transmission from 
most out-of-studio events, is chronically. bad. 

So here is a great big vote against the 
broadcasting of public dinners in their en- 
tirety. Only excerpts in the form of orations 
from prominent folks are excusable. 

k k * 


Why Not a “Fade-out” in Radio? 


H EAVEN knows that we are not a body to 

pile up more responsibilities on the already 
rounded shoulders of our studio managers, but 
we must be permitted to suggest new artistic 
touches to the programs when they occur to us. 
If these old bones are not mistaken, an acoustic 
fade-out for the radio, functioning in the man- 
ner of the optical fade-out in the movies, could 
be devised for a very few pennies. 

A curtain roller spring with a slider on it 
bridged across the microphone might do the 
trick; variable resistance across the microphone 
—that is what we are driving at. 

Imagine, if you will, an orchestra playing 
Victor Herbert’s “Kiss Me Again.” That 
should be very easy to remember if you listen 
much to the radio. The fade-out device is 
brought into action on the last two bars and 
during a short interim a second orchestra 
strikes up_a fox-trot version of the same 
number. This is faded-in. 

Here’s a little dare for some studio to put 
this into practice. 

* 


Do Announcers Talk Too Much? 


T is difficult to define the correct formula 
for correct announcing. Yet this cannot be 
. taken to mean that the mistakes of some an- 
nouncers are any the less evident or that they 
-~ can shock the artistic sensibilities of this de- 
; rUe and get away with it. 
_ Tf there is one thing in this wide, wide world 
that stirs these old bones to action it is a 
: talky announcer possessed with the notion that 
“, he is about the wittiest thing on the air and 


*. that, were it not for his literary pie-throwing, 
7; his station would be about the saddest spectacle 


“ in airdom. 

> Short, easy, facile announcements in a well- 
ag modulated voice with an occasional salting of 
- witticism, register strongly in this neck of the 
woods. 
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There is one announcer up at WGY that 
just tickles us all over. 


Some of our worthies seem to think that 


the interim between features should be 
stretched out and filled up with a heavy brand 
of arid hokum designed to send the listeners 
into prolonged fits of laughter. There is a 
technique to being cheery and there is a 
technique to being humorous but there is no 
technique to the incessant unloading of parlor 
wisecracks. 

Let us have more announcing and less talk- 


‘ing! 


* * * 


A Distinguished Service Medal 
for Broadcasting 


Tt will be one of the aims of this department 


to toss out little bunches of smiling violets 
to worthy performers and studios. Let it be 
understood at the outset that our blue ribbons 
and our violets are very precious and that the 
recipients can feel justly proud at having pene- 
trated a hide of substantial thickness. 

WEAF must be the first to be called forth 
to the platform to receive the distinguished 
service medal. 

No fair-minded listener to the radio could 
have heard the broadcasts of the Navy Orches- 
tra coming through from WCAP Washington 
without feeling like going right out to the 
voting booths and voting it one of the grandest 
pieces of broadcasting that ever modulated a 
plate current. 

To think that this music was exposed to all 
of the dangers of two hundred and thirty miles 
of land wire between Washington and New 
York without losing one iota of its brilliancy 
or life is to appreciate the marvel and perfec- 
tion of the work. 

We have a pretty long list of stations that 
should write in to WEAF for a little informa- 
tion on this subject. 


The New Technique of the 
Radio Drama 


FOR two years now we have been deserting 
the dinner table at the salad in order to 
be at the radio in time for WGY’s dramas. 

It must be admitted, even by the most in- 
tolerant observer, that WGY has once and for 
all time established the ear-play in broadcast- 
ing. This accomplishment in itself should be 
attended with some honor and glory and in 
the radio years to come perhaps the pene- 
trating pen of some historian of the theater 
will give decent recognition to the effort. 

This establishment of the ear-play, with its 
carefully worked out technique of sound illu- 
sions, has by no means come about through 
unintelligent leadership or unmindful applica- 
tion to the problem of creating the atmosphere 
of the theater in the voids of space. The per- 
formers, the principal equation, have been se- 
lected with care and patiently trained. Their 
work, all considered. has been admirable. 

Unfortunately for WGY, the technique of the 
theater is strange to the technique of the 


rh 
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studio and we can never hope to take a play 
prepared to meet the needs of the legitimate 
stage and broadcast it without, in the majority 
of cases, confusing the listeners or losing 
their interest. | 

The chief obstacle to the success of the 
transfer from the stage to the studio is not 
caused entirely, as might be presumed, by the 
total lack of vision. A play with a sufficiently 
small cast may be presented from either source 
‘with a large degree of success. 
_ The trouble with most stage plays adapted to 
the radio is that they have too many char- 
acters who, because they are not seen, cannot 
be readily recalled by the listener. . 

. The listener, unlike the theatergoer, must 
mark and follow his characters by voice only 
and when a large group of players with voices 
-differing only slightly in modulation appear, 
the radio listener divides his mental effort be- 
tween following the plot and keeping tabs on 
‘the players. It is natural that he should lose 
much of the entertainment. 

_The only solution to this problem seems to 
lie in preparing plays especially for the air 
-with a small cast of characters with voices 
‘varying in modulation to a marked degree. 
Four players or five at the utmost would seem 
‘to be about the limit. 


International Newsreel 


‘critique on the art of program fabricatio: 


soul of our sensitivity, this is one of the ùn- 


‘as rigid and definite as those that hay 


© 


POPULAR RADIO 


The Art of Radio , 
Program-making _ 


SOME day we shall feel inspired (or bored?) 
to the point of writing a long and bitter 


It has always seemed to us that our Station 
programs are assembled with little regard for 
emotional or artistic effect. To an esthetic 
pardonable sins of the radio. Jazz band} fol- 
lows jazz band, sopranos follow sopranosfand 
it seems, to one ‘who listens with a ci 
ear, that proper balance and artistic arrange- 
ment are attained always by chance, and mever 
by design. Some day program cons Hon 


will be reduced to an art with a list of | 


formulated for the theater. That ma 
long way off, but it must come. F 
* ee 


to more intelligent program presentation a: 
better service from the studios. 


down your own thoughts about- broadcasting 
features and send them to this department for 


comment.) 


HOW JOHN BULL CATCHES BANDITS 
| BY RADIO 


Constables aboard motor cars, equipped with radio transmitting and receiving ` 


apparatus, kept in communication with other 
mobile bandits a short time-ago in England. 


olice cars while they chased auto- 
n the picture above the riggings on 


top of the automobiles are used to support antenna wires. They may be raised, with 

the aid of counterweights, when they are used for transmitting. Other European 

police forces are developing similar radio “flying squad” systems to combat crime 
in conjunction with the broadcasting of descriptions of criminals. 


a$ 
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From a photograph made for POPULAR RADIO 


Handy Tools for Radio Fans: No. 1 


s 1t Fts fat x 
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SIDE-CUTTING 
PLIERS 


An indispensable tool for any 
radio set owner 


gp average radio fan’s tool kit usually 
consists of a pair of. pincers, a screw- 
driver and (if he is lucky) a small soldering 
iron. There are many jobs that he may like 
to do, but unless he has adequate tools he will 
be handicapped. . 3 

This series of workshop hints will indicate 
the tools that always come in handy for a set 
owner, whether he is interested in actually 
building a set, or merely in keeping it in re- 
pair. The first six items that will appear are 
necessary to every set owner, and the follow- 
ing implements will be of interest to the more 
intensive experimenter. 

The first tool—here illustrated—is extremely 
useful for cutting and bending wire used in a 
radio: set or for antenna or ground connec- 
tions. It is probably the most used: single tool 
in radio work. 
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THis department is conducted by PopuLar RADIO LABORATOR for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested: and 
endorsed by the Laboratory is noted in these columns. ; 


‘ 


LOOPS . 
Baines loop; Amplifex Radio Corp. 
ie basket-weave loop aerial; ‘Bodine Electric 


Boong” Super Folding loop aerials; T. T. Boone 
_- Radio Corp. 
. Loop | antenna and base; Calvert Specialty Co. 
AMPLIFIERS 


Adaunit amplifier; Auto Tnäicator Co. 

Alae aeie frequency amplifier; Algonquin Elec. 
Distostionless amplifier; -Amplex Instrument Lab- 
» oratories. © 
“S uperheterod yne” 

F saboratories. - ' eee . 
‘Atwater Kent” amplifying., units; Atwater-Kent 

spa Mfg:z:Co. 
U 0 one- stage power amplifier; The Bristol 
- Become. já 


amplifier; Amplex Instrument 


HEADPHONES -A Das A? ` 
Bel-Canto headset; Bel-Canto Mfg“ Co. 
Bérston ‘headset; Berston* Radio Products. 


Bi-Metallic. phones; Bi-Metallic Radio Parts Corp. 
. “Bandës” Navy type headset; C. Brandes, Inc. 
i “Brandes” Superior headset; C. Brandes, Ine. 
- + “Gallophone” headset ; Callophone Co. 
__. “Camco” Cannon-Ball „headset; Cannon and. Mil- 
-$l “ter Co. 

Headset; Connecticut Instrument Co. ` 
a “Coryphone”’ headsets; Chas. Cory and Son. 


LOUDSPEAKERS 


peaes: Tone Amplifier; Ackerman Bros. Co., 


nc. 
Burns loudspeaker; American Electric Co. 


A USEFUL ACCESSORY 


. Name of instrument: An extension jack. 

Description: A jack which may be used on a 
long cord for moving the loudspeaker 
away from the receiving set. It is 
equipped with a cover which may be 
attached after the connections have been 
made so that there are no live terminals. 

Usage: As an accessory in connection with 
the lengthening of the loudspeaker cord. 

Outstanding features: Sturdy construction. 
Well insulated. Dustproof. 

Maker: Yaxley Manufacturing Co. 
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“Radion” loudspeaker horn; American Hard Rub- 
er . 
“Amplion” 
America 
“Atwater Kent” loudspeaker; Atwater Kent. Mfg. 


Co. 
Bel-Canto* loudspeaker; Bel-Canto Mfg. Co. 
i “Sonochorde”’ loudspeaker; . Bondette Mfg. Co. 
_ “Brandes” -table talker; C: Brandes, Inc.. ` 
-  “Bristo}’’ audiophone ‘loudspeakers; The Bristol 


Co. 
“Callophone” loudspeaker; Gallepbons, Co, 
__ Camco loudspeaker; Cannon‘ and Miller Co.. 
Radiograph (crystal set loudspeaker); Central 
10 


loudspeaker; ` -Amplion Corp. of 


Compressed Wood Corp. 


‘Madera a PATI NET 
ms Connecticut Instrument 


+3 


t EC C: loudspeaker; 


SCorybhone Toudepeaker Chas. Cory aed Son. 


CRYSTAL DETECTORS: 


‘All. American Super-sensitive crystal; 
Radio Mfg. Co. 
S n-tec radio crystal; Appliance Radio- Co. 
‘‘Airader’ detector; Bernards Radio Co? : 
'- B-Metal loud talking crystal ; B-Metal Refining Co. 
Celerumdum ‘“‘de-tex-it”’ fixed detector); _Celerum- 
dum Radio Products Co. 
Century’. Radio Reflex crystal; Century’ Products 


American 


Maxitone crystal; Century Products 


“Century” 
C 


oO. 


Equipped with phosphor bronse connection 
strip and screw terminal. 


r b. 
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RADIO-FREQUENCY TRANSFORMERS 


Acme “D” Coil Unit (Tuned R. F.-Transformers 
with Condenser);-Acme Apparatus Co. 
Radio-frequency transformers; Associated San- 
gamo Electric Companies. A 
“Benson” Reflex transformer; Benson Engineer- 
in 0. : 
“Ballantine” Variotransformer Units; Boonton 
Rubber Mfg. Co. : , - 
“Branston” Radio-frequency Transformers, Chas. 
-` A. Branston, Inc. l 
“Branston? Three Stage Long Wave R. F. 
Transformer; Chas. A. Branston, Inc. 
“Tri-Coil’ Radio Frequency transformers; Brook- 
lyn Metal -Stamping Co. -> - . a 
“Cardwell” radio transformer; Allen D. Cardwell 
Mfg. Corp. , $ ` å z 
“Como” intermediate 
Como Apparatus Corp. . Sr 
“Coto” radio frequency transformer; Coto Coil 
Co. D 


frequency transformer; 


2. < iz - .=-.…~. -p - cr 


BATTERY CHARGERS AND, RECTIFIERS. 
APCO “A” ‘battery charger; Apco Mfg. Co. . 
APCO, “B” battery charger; -Apco Mfg. Co: - 
“Acme” silent battery charger; Acme Engineering 


NO pin hs, Bh, co ek eae = . 7 ane 
“Gold Scal? “Homecharger’ Automatic Elec- 


trical Devices Co. nay tne 
No. 4 chemical rectifier; Cleveland Engineering 
Laboratories Co. - ` Petey “ahs a 
Storad “B” battery charger; Cleveland Engineer- 
ing Laboratories Co. | fy iS E 


BATTERIES 


Bosch Nobattry (takes place of “B” battery); 
American Bosch Magneto Corp. i 

“Arrow” Storage batteries; Arrow Battery Co. 

Radio “B” batteries at “factory”. prices; Ayres 
Battery Corp. l 

Burgess Batteries (dry cell); Burgess Battery Co. 


Ace Radio “B” battery No. 15; The Carbon 
Products Co. . 
Ace Radio “A” battery No. 61; The Carbon 
Products Co. ee . 
Ace Radio “B” battery No. 1301; The Carbon 

Products Co. . 
Flashlight battery No. 1-A; Champion Carbon 
g. Co. 
Fleet battery No, 1-B; Champion Carbon 
d g. 0. 
Storad “A,” “B” and “C” batteries; Cleveland 


Engineering Laboratories Co. 3 
“Copper Giant” “A” battery; Copper Giant Bat- 
tery Co. 


Two sets of movable plates. 


POPULAR RADIO 


RADIO CABINETS 
Radio cabinets; A. Hall Berry. 


“Blandin?” radio cabinet; Blandin Phonograph 
Co., Inc. 

“Corbett’s” radio cabinet; Corbett Cabinet Mfg. 
Ce. 

PHONOGRAPH ATTACHMENTS 

“Amplion” phonograph unit; Amplion* Corp. of 
America. 

“C.1.C.” Phonograph attachment; Connecticut 


Instrument Co. 


VARIABLE CONDENSERS 


“Acme” variable condenser; Acme Apparatus Co. 
“Bradleydenser’; Allen Bradley Co. 
“American Brand’ Worm-drive 
denser; American Brand Corp. 
Kelford variable condenser; American Specialty 


vernier con 


O. 
Amplex grid-densers; Amplex Instrument - Labora- 
tories. 

“Amsco” Low Loss 
Products, Inc. 
“Fada” variable condenser; F. A. D. Andrea, Inc. 
Variable air condensers; Beacon Radio Mfg. Co. 
“Boone?” Super Variable condensers; J. T. Boone 
Radio Corp. 
“Bremer-Tully”’ 
Tully Mfg. Co. 
bg 3 in 1 variable condensers; Bruno Radis 

orp. 
“Flewelling’’ variable condensers; Buell Mfg. Co. 
“Cardwell” variable condensers; Allen D. Card- 
well Mfg. Corp. 
“Chelsea” variable condensers; Chelsea Radio Ca 
Hee) “Special” condensers; Chelten Electric 
oO 


variable condenser; -Amsco 


Lifetime condenser; Bremer- 


“Connecticut” variable condenser; 
Telephone and Elec. Co. 

“Coto” compact air condensers with vernier, types 
35025 and 3505; Coto Coil Co. : 


Connecticut 


SWITCHES 
“Fil-fone’ control switch; The A-C Electrical 
Mtg. Co. 
“Ackerman” inductance switch; Ackerman Bros. 
Chay ine; > 
“Bradleyswitch” (battery switch); Allen-Bradley 


O. 

“Regal” switches; American Specialty Co. 

“Amsco” switches; Amsco Products, Ine. 

Benjamin radio battery switch; Benjamin Elec. 
Mfg. Co. . 

“Bruno” inductance switches (single and double); 
Bruno Radio Corp. 

“Centralab” battery No. 
Radio Laboratories. 

Lock “A” battery switch; Connecticut Instrument 


witch 300; Central 


o. 
“Cico” battery switch; Consolidated Instrument 
Co. of America, Inc. 


C-H Radioloc; Cutler Hammer Mfg. Co. 


A NOVEL FOPM OF VARIABLE CONDENSER 


Name of instrument: Variable condenser. 

Description: This instrument is unique in de- 
sign because its rotary plates are made 
of hardened brass. These are mounted 
on two separate shafts which are geared 
together by means of three bakelite gears 
which also transmit the rotary motion 
from the knob arid dial. -Both of the 
plates are equipped with pigtail connec- 
tions and the terminals are both brought 
out to binding posts with soldering lugs. 

Usage: In any radio-frequency circuit for 


tuning. 
Outstanding features: High efficiency. Com- 
pact. Simplicity „of mounting on `a 


panel. 
Maker: Remler Radio Manufacturing Co. 
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WHAT’S NEW IN RADIO APPARATUS 


AN EXCELLENT AUDIO-FREQUENCY 
TRANSFORMER 


Name of instrument: Audio-frequency ampli- 
fying transformer. 

Description: A transformer in which the core 
and the two sets of windings are totally 
enclosed in a metal shell. The windings 
themselves are composed of sets of 
helically-wound coils connected in series 


as against the ordinary layer-wound coil,. 


which is generally used. This construc- 
tion reduces the distributed capacity 
across the windings. The terminals are 
brought out to soldering lugs. 

Usage: In an amplifying circuit of audio- 
frequency transformer. 

Outstanding features: Coils entirely enclosed. 
Equipped with soldering lugs. Good 
volume. Clear amplification. 

Maker: Samson Electric Co. 


TUNING INDUCTANCE UNITS 


“Copp” Vario Selector; A. C. Electrical Mfg. Co. 

“Amrad” Basketball (inductance tuner); Amer- 
ican Radio and Research Corp. 

“Amsco” variometers; Amsco Products, Inc. 

“Amsco” honeycomb coils and mountings; Amsco 
Products, Inc. 

Oscillator Coil Unit; Associated Sangamo Electric 
Companies. 

Honeycomb coils; Atwood Electric Co. 

Bel-Tone Variometer; Bel-Tone Radio Co. 

Bel-Tone Variocoupler; Bel-Tone Radio Co. 

Coupler and_ plate coil for superdyne circuit; 
Bel-Tone Radio Co. 

Bel-Tone Filter Tuner; Bel-Tone Radio Co. 


“Branston” Oscillator Coupler; Chas. A. Branston, 


Inc. 
rangt” honeycomb coils; Chas. A. Branston,’ 
nc. ; , 
Bremer-Tully Vernier tuning unit; Bremer-Tully 
Mfg. Co. r 


New, type B-T Low loss tuner; Bremer-Tully 
Mfg. Co. 
“Flewelling” Tuner; Buell Mfg. Co. 


“Chelsea” antenna tuning unit: Chelsea Radio Co. 


“Chelsea” radio-frequency tuner; Chelsea Radio 
o 


“Voisometer” (combination variometer and coup- 

n ler) ; Co-operative Sales Co. 

ag Compact moulded variocoupler; Coto Coil 
0. 
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Equipped with 


Coils encased in. metal shell. 
: soldering lugs. 


“Coto” Compact moulded variometer; Coto Coil 
o. 
“Coto” honeycomb coils; Coto Coil Co. 


GRID-LEAKS ‘AND RESISTANCES 


“Bradleyleak’’ (grid-leak); Allen-Bradley Co. 
Bradleyohm’’ reststor); Allen-Bradley Co. 

Ampler Lavite resistances; Amplex Instrument 
Laboratories. i 

“Kant-Blo” ;, Apex Radio Co. 

“Brady” grid-leak; A. C. Brady Co. 

Volt-X Ball-bearing ‘variable grid-leak ; Burton and 
Rogers Mfg. Co. 

entralab”’ Adrustable rid-leaks, No. 106 and 

_ 297; Central Radio Laboratories. 

Crescent Lavite resistances; Crescent Radio Sup- 


ee 


y Co. 
“CH” grid-leaks; Cutler-Hammer Co. 
C-H” resistances; Cutler-Hammer Mfg. Co. 
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Detachable unit. Equipped with soldering lugs. 


A FILAMENT CURRENT CONTROL 


Name of instrument: Automatic rheostat. 
Description: A small vacuum tube which con- 
tains a filament of metal that has a high 
co-efficient of resistance. In other words, 
a metal filament which has a very low 
resistance at low temperature, but a high 
resistance at high temperature. This 
ability of the metal to vary its resistance 
with temperature makes it useful for 
controlling the filament current of vacu- 
um tubes. The small tube that contains 
this resistance element is equipped with 
two metal ends which are used as ter- 
minals when it is inserted in the base 
that is supplied with the instrument. 
Usage: For controlling the filament current of 
vacuum tubes. 
Outstanding features: 
Needs no adjustment. 
Maker: Radiall Co. 


Automatic in control. 
Neat appearance. 


“> 
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MISCELLANEOUS ACCESSORIES 


Reinforced slot. Equipped with soldering lugs. 


“Cebp” vario selector; The A-C Electrical Mfg. 


0. 

“Celatsite’’ (tinned copper wire); Acme Wire Co. 

‘Acme’ Spaghetti tubing; Acme wire Co. ` 

7/22 Enameled antenna wire; Acme Wire’ Co. 

Ribbon copper aerial; Acorn Radio Mfg. Co. 

Enameled_ribbon aerial; Acorn Radio Mfg. Co. 

Window Lead-in; Acorn Radio Mig Co. 

Jack Wrench; Adams Radio Mfg. Co. . 

K Feige Ç onnector No. 18; Ajax Electric Spe- 
ci 0. | : 

BPB cf Binding Post; Ajax Electric Specialty Co. 

Panel mounting; Alden Mfg. Co. — 

Allen Special radio soldering paste; L. B. Allen 


o., Inc. f - 

“Radion” Insulators; American Hard Rubber Co. 

“Radion” Loudspeaker phone cap; American Hard 
Rubber Co ian : 


“Amrad” S-tube rectifier; American Radio and 


Research Corp. re a Bue 
Condenser plate cleaner; Atwood Electric Co. 
“Bakelite” products; Bakelite Corp. . . 
““Condensite’’ products; Bakelite Corp. 
“Redmanol’” products; Bakelite Corp. ` 
Quarter hard copper; -Baltimore Brass Co. 

Flat copper antenna ribbon; Baltimore Brass Co. 
Flat brass, bronze, gold and zinc; Baltimore Brass 


Co. . 

No. 602-60 lightning arrester switch; The Barkelew 
Elec. Mfg. Co. ee: A 

No. 66 lightning arrester swithch; The Barkelew 
Elec Mfg. Co. 

“Bates” Ear Cushion for phones; Bates and_Co. 

“Solderette” Senior Electric soldering iron; Beeh- 
ler Steel Products Co. 

“Solderette” Junior Electric soldering iron; Beeh- 
ler Steel Products Co. ; 

Belden loop wire; Belden Mfg. Co. 

Belden Litz wire; Belden Mtg. Co. af 

Beldenamel aerial wire; Belden Mfg. Co. 

Magnet wire; Belden Mfg. Co. 


Bel-Tone .mounted binding posts; Bel-Tone Radio 


Oo. 
Spaghetti tubing; Bentley-Harris Mfg. Co. 
Perfection Hy rometer; Bernco Mfg. Co. 
Domino Lead-In; Bi Metallic Radio Parts Corp. 
Gold plated bus bar; Bi Metallic Radio Parts 


Corp. i 
Gold plated aerial wire; Bi Metallic Radio Parts 


Corp. | 
Blackburi Ground Clamp Type Al; Blackburn 
pec. Co. : 
Board’s Bearings for radio tuning coils; Edward 


Board. : 
“Junior” Bench Saw; Ww. “B. and di E. Boise. 
eg ie Three Coil mounting; Chas. A. Brans- 

ton, Inc. 

“Byrilliantone’ radio specials; Brilliantone Radio 

Products. 
Dutch Radio valves; Thos. Brown Co. 

Bruno engraving; Bruno Radio Corp. 
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C&C “Reachit’ Wrench Caufman and Cloug'i 


Co. 
Camco Grand; Cannon and Miller Co., Inc. 
Jack Name Plates; Carter Radio Co. 
S.O.S. Hydrometer; Chaslyn Co. 
“Gem” radio fuse base; Chicago Fuse Mfg. Co. 
Kester Rosin-core radio solder; Chicago Solder. 


o. 
eRe" automatic template; Clark and Tilson, 
nec. 
Silver-tone antenna; Colonial Brass Co. 
Bus Wire, square and round; Edward N. Cook 
Plate Co. 
Tinned “Copperweld” antenna wire; Copperweld 
Steel Co. 
“Pyrex’” insulators; Corning Glass Works. 
Telephone receiver cords; Crescent Braid Co., Inc. 
Premier 20-ft. extension cord with plug; Crescent 
Braid Co., Inc. 
Tufglass battery tray; R. B. Cressman. - ` 
Cuno radio electric match; Cuno Engineering 
Corp. 


PANELS 
nnaman npari American Hard Rubber Co. 
“Bakelite-Dilecto” panels; Continental Fibre Co. 


' KITS 
Reflex, Neutrodyne and Superheterodyne kits; 
American Radio Mfg. Co. 

Neutrodyne and Tobias kits; Amplex Instrumert 
Laboratories. è 
Superdyne kit; Amplex Instrument, Laboratories. 
Kits for Improved ockaday 4-Circuit Tuner; Am- 

plex Instrument Laboratories. : 

Kit for 4-Circuit Tuner with Resistance-Coupled 
Amplifier; Amplex, Instrument Laboratories. 
“Melco” Supreme Kits; Amsco Products, Inc. | 
Kit for 7-tube Superheterodyne; Apex Electric 

Mfg. Co. 
“Bel-Tone” Superdyne Kit; Bel-Tone Radio Co. 
Superheterodyne Transformer Kits: J. T. Boone 
Radio Corp. 

“Branston” Kit (for Superheterodyne); Chas. A. 
Branston, Inc, sip fZ 
“Bremer-Tully’ “Nameless” R. F. Circuit; - 

Bremer-Tully Mfg. Co. - ' 


POTENTIOMETERS 

“Acme” potentiometer; Acme Apparatus Co. 

“Bradleyometer” ; Allen-Bradley Co. 

“Regal” potentiometer; American Specialty Co. 

“Fada” potentiometer; F. A. D. Andrea, Inc. 

“Amsco Dubl-Wundr’ combination potentiometern 
rheostat; Amsco Products, Inc. 

“Centralab” potentiometers No. 110 and No. T1; 
Central Radio Laboratories. , 

“Cico”? bakelite potentiometers; Consolidated In» 
strument Co. of America, Inc. 

“C-H” potentiometers; Cutler-Hammer Mfg. Co. 


‘JACKS 
Radio Jack; Adams Radio Mfg. Co. 
“Tri-Jack” ; Brooklyn Metal Stamping Co. 
“Hold-Tite’ Jack No. 104; Carter Radio Co. 
“Imp” Jack; Carter Radio Co, 
Receptacle Jack No. 202-A; Carter Radio Co. 
“Cico”+ Bakelite Jacks; Consolidated Instrument 

Co. of America, Inc. 


A WELL-MADE VACUUM TUBE SOCKET 


Name of instrument: Vacuum-tube socket. 

Description: A socket for standard tubes com- 
pletely constructed of bakelite with - 
strong connection fingers of phosphor- 
bronze and terminals including both 
binding posts and soldering lugs. The 
portion of the socket which includes the 
slot for the vacuum tube pin is rein- 
forced to prevent breakage. 

Usage: For mounting standard makes of. 
vacuum tubes. 

Outstanding features: Neat appearance. Good 
contact. Compact. 

Maker: Rauland Mfg. Co. 
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A STURDY. VARIABLE CONDENSER 


Name of instrument: Vernier variable con- 
denser. i 

Description: A condenser in which great pains 
have been taken to make a rigid instru- 
ment. The rotary plates are forced into 
a solid piece of metal and three sets of 
metal end plates are used. Two are 
located on each side of the main-section 
plates and one on the end which con- 
tains the vernier plate. The machine 
work is well done and the insulated seg- 
ments are so placed and shaped as to | | 
reduce the dielectric losses to a mini- į 
mum. 

Usage: In any radio-frequency circuit for tun- 


ing. 
Maker: Duplex Engine Governor Co. 


RECEIVING SETS 


A-C Dayton receiver; The A-C [Electrical Mfg. Co. 
Polydyne receiver, type XL-5; The A.-C Electrical 


fg. Co. 
“Paragon” Receiver; Adams-Morgan Co. s 4 
ir ena Receiver; Air-Way Electric Appliance roa 
or 
Asse ‘Crustal: Recs ving set; Ajax Electric Spe- Long narrow ee strips. Equipped with 
cialty Co. soldering lugs. 


Marv -O-Dyne radio receiver; Amber Sales Corp. 
“Amrad” Receiver (3380); ‘Alwenivan Radio and 


Research Corp. . | “Amsco” Dials; Amsco Products, Inc. 
Electrola Receiver; American Specialty Co. i Aber” vernier pay Apex Electric Mfg. Co. 
Melee oe reme Receiver; Amsco Products, Inc. Bell” dials; Bell Mfg. 
aay eutrodyne Receiver; F, A. D Andrea, SOCKETS AND ADAPTERS 
Deresnadyne Broadcast Receiver; Andrews Radio “‘Na-ald’”’ sockets; Alden Mfg. Co. 
Co. Standard socket; ’ Alden Mfg. Co. 
Microdyne radio receiver; Apex Electric Mfg. Co. “Radion”? socket; American Hard Rubber Co. 
“Atwater Kent” receiving set; Atwater Kent Mfg. “Amsco” socket; Amsco Products, Inc. 
Co. ; ) Sockets; Belden Mfg. Co. Í 
Pocket radio receiver; Auto Indicator Co. “Bell” sockets; Bell Mfg. Co. sh aot . 
“‘Baby Grand” crystal receiver; Beaver Machine Benjamin Cle-Ra-Tone socket; Benjamin Electric 
and Tool Co., Inc. Pi Oe: 
pe Portable Superflex; Benson Engineer- Cle-Ra-Tone Gang socket; Benjamin Electric Mfg. 
ing í : 
Biltmore ‘Master Reflex receiver; Biltmore Radio “Flewelling” sockets; Buell Mfg. Co. 


“Coto” tube socket; Coto Coil Co. 


Brandola Receiver; J. Brandeis Cor Ae “C-H” sockets; Cutler-Hammer Mfg. Co. 
“Cardwell”? Receiver; Allien D. Cardwell Mfg. Co. 
nD Receiver; eles aes £ RHEOSTATS 
lear-O-Dyne receiver eartone Radio Co. “ 
“artes Cleartone” receiver; Cleartone Radio gta aee Wien meade ce Co. ' 


“Amsco” Dubl-Wundr’ combination potentiometere 
rheostat; Amsco Products, Inc. 
“Fada” rheostat; F. A. D. Andrea, Inc. 


O. 
Crosley Receivers; Crosley Radio Corp. 
“Teledyne” rari git Cutting and Washington 


«EE We Receiver; Cutting and Washington _—afdaastaty, Automatic Electrical Devices Co. 

Scepter AT : Faé tral Radio Laboratories. 

Town & Country” Receiver; Cutting and Wash- “Cico” rheostats; Consolidated Instrument Co. of 
ington Radio Corp. America, Inc. 

PHONE PLUGS e AUDIO-FREQUENCY TRANSFORMERS 

Deut Radio Plug No. 18; Ajax Electric Specialty “Acme” Audio-Frequency transformer; Acme Ap- 

Sonny four-phone plug, No. 616; The Barkelew Pr meriran”” ironsformers; American Transformer 
Electric Mfg. Co. 


Multiple four- phan plug No. 614; The Barkelew Kelford audio transformer; American Specialty. 


Electric Mf 
Series rakaa VEN post No. 618; The Barkelew 


Electric Mfg. Co. Regal audio transformer; American Specialty 


Series four-phone post for binding post mounting “pada” audio transformer; F. A. D. Andre Inc. 
No. 628; The Barkelew Electric Mfg. Co. $ a, 

Series four-phone post for Radiola III No. 624; eta eed transformer; Chas. A. 

“Tu-way” Plug: Prlecte, AE; a et ical audio transformer; Allen D. Cardwell 

“long? ih a bh oor PG Sear O Co. fa n A-F transformer; The Chaslyn Co. 

eee Ad Sadi A A E Instrument Co. hetsea” amplifying transformer; Chelsea Radio 
f Am a, Ine u » : 

“Cico” Bese lug; Consolidated Instrument Como” Duples transformer (push pull); Como 
Co. cf America, Inc. “Coto” audio transformer; Coto Coil Co. 

DIALS ac ee gudi frequency transformers; Coyne 
adio Service. 
“Na-alg” Dials; Alden Mfg. Co. “Crescent”? push-pull transformers; Crescent Mfg. 


“Radion” Dials; American iata Rubber Co. 0. ; 
“Regal” Dials; American Specialty Co. “Crescent” audio transformer; Crescent Mfg. Co. 
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No Lightning Danger from Radio 
‘Installations 


ANOTHER recognized authority has gone on . 


record to the effect that the installation of a 
radic antenna does not increase the danger 
that a house will be struck by lightning. | This 
time it is the Bureau of Standards.* - After 


‘ stating that radio antennas are not likely to ` 


| be a menace, the official statement of the 
Bureau continues: “They -need-not be consid- 
ered as poteiitial inviters of lightning strokes, 
being in a class with other metal objects nor- 
‘mally found about -buildings, such as metal 
gutters, downspouts and wire clothes lines.” 

But it is unwise. the Bureau explains,. to 
count on a radio antenna for actual protection 
against lightning. -While a grounded antenna 
wire may serve, to. some degree, as a discharge 
point for a dangerous accumulation of ground 
charge, an actual stroke of lightning is- likely 
to melt the antenna wire at once. Ground 
‘ connectors for lightning rods, intended to sup- 
ply real protection from lightning- -damage, are 
much larger than the usual radio wire. Fur- 
' thermore, an adequate -lightning rod installa- 
tion always has at -least.two separate ground 
connections: instead of the single connection 
usual in radio. 

Fortunately, the prejudice against radio on 
account of a supposed lightning hazard ‘seems 
to be passing. But this cannot be said about 
the prejudice_of landlords and insurance com- 
panies to interior radio installations of experi- 
mental character. For the landlord much can 
be said; it “really is not so desirable to have 
holes cut in: floors and acid spilled. about in: the 
fashion which thoroughgoing radio experi- 
mentation seems so often to require. 

But why do the insurance! companies con- 
tinue so.to oppose radio? Professor -Morecroft 


cites an instance _in his always-interesting De- | 


partment, the March of Radio, in Radio 
Broadcast.}'~ One recent policy requires, he 
reports, that “the source ‘of energy shall be 
only from primary or storage batteries.” 


* “Radio Antennas Not Lightning Menace,” a state- 
ment issued by the Department of Commerce, Wash- 
ington, D. C., for release October 31, 1924. 


f Radio Broadcast (Garden City, N. Y.), vol. 6, 


pages 255-256 (Dccember, 1924). 
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It is quite true that devices for supplying 
radio receivers with current drawn from the 
ordinary house mains are not yet entirely per- 
fect. Nevertheless, the Editor of this Depart- 
ment joins Professor Morecroft in a strong 
feeling of resentment against such a clause in 
any insurance policy, a clause which, the 
Professor’ remarks, “one could almost believe 
was written at the request of the battery man- 
ufacturers.” 

The supply of radio current from the ordi- 
nary .power lines is undoubtedly the method 
of the. future. There are a hundred ways in 


_which the-fire risk of such attachments may be 


eliminated. Neither the insurance companies 
nor-anyone else should attempt to stand in the 
way of inventive progress. 


New Measurement of the Speed 
of Ether Waves 


-Proressor A. A. Michelson of the Uni- 
versity- of Chicago, one of the most distin- 
guished of. American physicists, has spent the 
last two summers on top of a mountain in 
California attempting to make a new and bet- 
ter measurement of the speed of light. At the 
recent centenary meeting of the Franklin Insti- 
tute, in Philadelphia, he described the results 
obtained so far.* 

This natural constant of the velocity of light 
is one of the most important figures in all of 
science.. It underlies the theories of electricity 


‘and of the propagation- of-electric waves as 


closely as it-does the phenomena of light itself. 
It is involved in the theory of relativity and 


-in-all our ‘modern ideas of the relation be- 


tween matter and energy. -Its exact deter- 
mination-is a-matter of altogether exceptional 


interest. i 
-The trouble with many of. “the past deter- 


- minations of-this velocity has been that they 


were made over comparatively. short distances. 
Small errors in measurement meant large er- 


* “Preliminary Measurement of the Velocit f 
Light,” by A. Michelson. Journal of the ERTA oi 
Institute (Philadelphia), vol. 198, pages 627-628 (No- 
ober, 1320. The aeres vee published also in 

cience ancaster, a vo 60, ages 39 
(October 31, 1924). PSSS aa 
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. A Radio Detector Suggested 
- for Earthquakes | 


. -In this Department of PopuLar Rapio two 
months ago mention was made of the growing 
‘use of radio apparatus in all kinds of labora- 
tory measurements, for example, in the meas- 
urement of very small motions and distances.* 
Now comes Mr. J. E. Anderson with the sug- 
gestion that these effects can be used for the 
recording of slight earthquakes, possibly of 
those very minute earth tremors that the pres- 
ent mechanical seismographs do not record 
satisfactorily.f i 

The suggestion is to attach one plate of a 
condenser to a pier fixed firmly in the earth; 
the other plate of the condenser to a heavy 
weight so suspended that its inertia will pre- 
vent its responding to all the tiny tremors of 
the earth. The two plates of this condenser 
are part of the circuit of a vacuum-tube oscil- 


*“The Vacuum Tube as an ‘Electrical Micro- 
sope ” Poputar Rapio for November, 1924, page 
07. e 


t “Vacuum-tube Oscillators Record Distant Earth- 
3 


quakes,” by J. E. Anderson. Radio News (New 
York), vol. 6, pages 660-662, 831-832 (November, 
1924), 
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lator. Another oscillator is set up near the 
first one, but is“ not attached to the condenser 
plates. These two oscillators are slightly dif- 
ferent in frequency, so that they give an audio- 
frequency beat note... So | 

If, now, the earth quivers at all, the con- 
denser plate attached to the pier will quiver 
also. This will alter the capacity of the con- 
denser, the frequency of the first oscillator and 
the beat note between the two oscillator cir- 
cuits. This alteration.can be measured and 
recorded in some one of- the standard ways. 


Where the Static Comes From 


Tue relation of static, at least in part, to 
areas of thunderstorms is now so well estab- 
lished* that data concerning the places where 
thunderstorms are most likely to occur has the 
greatest possible interest for the radio public. 
Records of thunderstorms are kept regularly 
by the observers of the United States Weather 
Bureau and a map showing the average num- 
ber of storms in different parts of the United 


*See “Tracing Static to its Lair,” by Professor 
Earle M. Terry, Porurar Rapiro for October, * 1924, 
pages 342-349. 


EARTHQUAKE RECORDER? 
This is a typical, recording seismograph that is installed in the Smithsonian Insti- 
tution in Washington; it may be made more sensitive by the application to it of radio 
detecting principles. 


*. amy 


- Weath ), vol. 2 
337-343 (July, 1924, issued September 27, 1924). 


IN THE WORLD’S LABORATORIES 


289 


WHERE THUNDERSTORMS OCCUR IN WINTER 


This map indicates the number of thunderstorms that strike different areas in the 
Umted States as proved by December storm records for the years 1904-1923. 


States was compiled and published by the Bu- 


‘reau in 1915.7 Data for ten additional years 


has now been added to this map and the re- 
sults of this revision, together with the data 
used and with individual thunderstorm maps 
for each month of the year, have been pub- 
lished in the official journal of the Bureaust 

The new map showing the average location 
of thunderstorms for the entire year is little 
changed from the earlier map based on a ten- 
year period and which has already been re- 
produced in Poputar Rapio. Radio fans will 
be more interested in the maps for the indi- 
vidual months. During the winter months 
the center of thunderstorms activity is in the 
Gulf of Mexico and in the southeastern states; 
Louisiana, Alabama and Mississippi. This is 
clear from the map for December, reproduced 
erewith. : 

As the winter goes on, the center of activity 
moves slowly northward and westward. In 
February it is about over the northeastern 
corner of Louisiana. In March and April the 
total number of storms increases and the ‘cen- 
ter of greatest number moves slightly west- 
ward, invading the northeastern corner of 
Texas. By May there are two centers of 
Storminess; one over northern Florida, the 
other (slightly less intense) over Oklahoma. 

ith June we enter the summer thunder- 
storm season. Many more storms occur. As 
in the spring, there are two centers of preva- 
lence. One remains stationary over north- 
western Florida and the Gulf. The other cen- 
ter moves westward until it hovers over Ari- 
zona, New Mexico and southern Utah. This 


n. 


t This map was reproduced in connection with 
Professor Terry’s article just cited; Popurar RaDio 
October, 1924, page 342. 


“The Distribution of Thunderstorms in the United 
States, by William exander. Monthly 
er Review (Washington, D. C. » pages 


is the typical summer condition, as is indicated 
by the July map.. 

In August conditions begin a slow return to 
the winter distribution. The western storm 
center moves slowly back toward the east. By 
October it has nearly coalesced with the other 
center over the Gulf. In November the con- 
ditions are again almost the same as indicated 
by the December map. | 

For the radio fan there are two conclu- 
sions. First, the amount of static is much 
greater in summer than in winter—which is 
something that we already knew well enough 
from listening in. 

Second, the summer static comes from two 
centers of dispersal, one over the Gulf of 
Mexico, the other over the southwestern des- 
erts. 

The winter static, on the other hand, comes 
mainly from the single eastern center, over the 
Gulf and the states adjacent to it. These, of 
course, are average conditions. Local storms 
may occur anywhere and almost any time. 


When Electric Circuits Show No 
Loss At All 


Most things move more sluggishly as they 
get colder, but electrons are an exception. 

If you cool down a piece of wire until its 
temperature comes close to the so-called abso- 
lute zero (which is about 450 degrees below 
zero, Fahrenheit), the wire will have prac- 
tically no electrical resistance at all. 

Such extremely low temperatures as this do 
not exist naturally on the part of the earth 
which is accessible to us although they may 
possibly exist in the space outside the earth’s 
atmosphere. Whether they do or not, we can- 
not take metals out there to cool them. It 
has proved possible, however, to devise labora- 
tory methods, using liquid hydrogen and liquid 


i 


- 
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FAMOUS STUDENT OF ETHER WAVES 


Louis, the Duke of Broglie, French nobleman and distinguished scientist, is one 
of the world’s foremost students of the Quantum theory—the theory of ether-wave 


squirts. 


The Duke (in dark clothes) is here shown in his private laboratory near 


Paris. 


Ether Waves That Move 
in “Squirts” 


THE new quantum theory of light and of 
other kinds of radiation has already been de- 
scribed in this Department.* This theory 
abandons the familiar idea that light is a 
spreading wave in the ether, a wave moving 
outward from the source in the shape of a 
continually enlarging sphere. On the contrary, 
the quantum theory conceives light as consist- 
ing of small individual bits or particles, what 
Sir Oliver Lodge called so vividly small 
“squirts” of light. 

Each of these moves in a straight line in 
the direction in which it started. It is as 
though the source of light was a tremendously 
powerful and quick-acting gun from which 
billions of bullets were being shot out in every 
direction all at once. 

This idea has come to be accepted by. the 
majority of physicists for the rays of light 
and now it has been applied successfully to 
another kind of ether waves, the X rays. In 


= «Are Ether Waves Composed of Minute Parti- 


cles, Porurar Rapio for February, 1924, pages 207- 
209; “Ts There a New Universe Still Smaller Than 
the Electrons?” Porurar Rapio for July, 1924, pages 


a recent talk before the American Association 
for the Advancement of Science, Professor 
Arthur. H. Compton of the University of Chi- 
cago summarized his recent researches in this 
field.+ 

These researches have dealt mainly with the 
phenomenon that is called “scattering.” When 
a beam of sunlight passes through a dark room 
the beam becomes visible because it illuminates 
the hundreds of tiny dust motes in its path. 
Even with very much tinier particles than these 
dust motes a certain amount of light is “scat- 
tered” in this fashion so that it goes out side- 
wise from the path of a beam. An effect of 
this sort is supposed to be responsible for the 
blue. color of the sea. 

The theory of this scattering of light has 
been worked out by numerous scientists, as 
has also the theory of the similar scattering 
of X rays by small particles, although in this 
instance the “particles” are as small as pos- 
sible, being, in fact, the atoms and electrons 
of matter. When a beam of X rays is allowed 
to pass through almost any kind of matter a 
part of the X rays are scattered off sidewise, 
just as light is in fog or dust. 


+ “The Scattering of X Rays,” by Arthur H. Comp- 
ton. Journal of the Franklin Institute (Philadelphia), 
vol. 198, pages 57-72 (July, 1924). 
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In studying this phenomenon Professor 
Compton ‘found that the usual theory for it 
would not fit the facts. This usual theory had 
been worked out by Sir Joseph J. Thomson 
a number of years ago and was based on the 
ordinary spreading-wave theory of all ether 
waves, including the X rays. Finding that this 
theory did not fit, Professor Compton tried 
the new quantum theory. He endeavored to 
develop a theory based on the idea that X rays, 
as well as light, consist of discrete quanta— 
the “squirts” of Sir Oliver Lodge. 

This new theory was worked out. It does 
fit the facts. No other theory will fit them 
unless we abandon the time-honored principles 
that energy cannot be destroyed and that ac- 
tion and reaction are equal. Here is Professor 
Compton’s conclusion: 

“If this work on the scattering of X rays is 
correct, „we~ must, therefore, choose between 
the ‘familiar hypothesis that electromagnetic 
radiation consists of spreading waves, on the 
one hand, and.the principles of conservation of 
energy and momentum on the other. We can- 
not retain both. 

“It seems to me that the very fact that the 
energy and momentum principles may be ap- 
plied to the problem of the scattering of ra- 
diation with results in accord with experiment 
constitutes a test of their validity for phe- 
nomena of this type. For this reason I am 
inclined toward the choice of these principles 
even at the great cost of losing the spreading- 
wave theory -of radiation. 

“I am by this choice confined to the view 
‘that radiation consists of directed quanta.” 
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THE OFFICIAL RADIO EAR OF GERMANY 


Part of the extensive receiving apparatus in the famous, high-powered rad 
This station, now owned by the Gerrman 


at Nauen near Berlin in Germany. 


lic, was c great factor in communicating with the outside world during 
tt ranks with the American station at Arlington, Va., and the 


as one of the most 
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The “directed quanta” are Sir Olivers 
“squirts” ; each squirt going out in a given € 
rection which it thereafter maintains unless de 
flected. This is a complete reversal ofjall ow 
familiar ideas about ‘ether waves. : Eyen the 
ether itself becomes unnecessary. — 

Just what these quanta are we do not knor. 
Most scientists seem to incline to the idea that 
they may be “darts” that still maintain, some 
thing of wave character; a kind of snakelit 
object that goes ahead-in-a straight fine bi 
consists, somehow, of a succession offhumps 
and hollows as a moving snake does Ths 
idea was suggested two years ago bytsilhe- 
stein.* Even if these snake-like darts are what 
make up the supposed “waves” of lighttand of 
the X rays nobody knows whether {hey 0 
some other variety of quanta compose the 
longer “waves” that we. use in radio. | _ 

The science of ether radiation is now m the 
state of having had one theory shot from or 
der it and not being able to find another. 
There is little doubt that the spreading-wavt 
theory is wrong or incomplete. It is [reason 
ably certain, too, that the squirt-likej quanta 
represent some kind of reality which, we 
not yet see in detail. The next two of three 
years are likely to bring important progress @ 
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all these problems, progress which caf y 
fail to have significant effects on all our theo- 
ries of radio, | 

* Philosophical Magazine, vol. 44, pages 25, 9% 
(1922 An excellent summary of the; moeg 
theories of radiation is the article by Dr. Wheder 
Davey entitled “Radiation,” inthe Journal of á 
Franklin Institute (Philadelphia), vol. 197, PE 
439-478 and” 629-666 (April. and-May, 1924). 
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powerful in the world. | 


IN THE WORLD’S LABORATORIES 


i! 

« - A-Perambulating Receiver for 
i Radio Detectives 

m” For the discovery of concealed transmitting 
3 stations or for the locating of careless oper- 
ti ators who annoy their neighbors with mushy 
Hi transmitters or with howling regenerative sets 
ls it has been customary for some time to em- 
zi ploy a portable loop receiver mounted on an 
a automobile, so that directional bearings can be 
si taken at a number of places and the point of 
X origin of the disturbance thus tracked down. 
sf Anew form of apparatus for this purpose, the 
ti entire receiver being so constructed as to be 
t carried around by a single man, has now been 
3 suggested by Mr. Robert H. Marriott.* 

ó The receiver, which may be of any light- 
11 weight type, is mounted in front of the oper- 
xı ator on braces connected with an Indian pack- 
si board of a type quite familiar to campers. On 
s! the side of the operator, also connected to the 
is braces of the packboard, is the compass loop. 
»! The entire equipment, as made up, weighed only 
~ about twenty-five pounds. This weight could be 
st reduced, Mr. Marriott states, to ten pounds or 
şs even, in extreme cases, to five pounds. 


- Mysterious Errors in Radio Time 
One of the chief developments of radio dur- 
„ing the past five years has been the sending of 
i extremely accurate time signals from a large 
number of stations all over the world. At a 
u limited number of these stations—Greenwich, 
‘England; Paris; Berlin; Arlington, and others 
*—the radio time signals are controlled more 
or less directly by independent determinations 
of the exact time made by watching the stars. 
The larger stations are powerful enough, fur- 
thermore, so that the time signals from any 
one of the fundamental stations can be picked 
up at the others. Thus it has proved possible 
to compare exactly the time signals from, for 
example, Paris, with those from Arlington or 
from Berlin (Nauen) or elsewhere. 

Surprisingly enough, it has been found that 
the signals do not agree. There may be an 
error of as much as two or three tenths of a 
second. 

When this error was first discovered it was 
attributed to some fault of the apparatus or to 
some error in the obtaining of the exact time 
from the stars. Further . investigation has 
failed, however, to confirm this idea. For ex- 
ample, the United States Naval Observatory, 
which is responsible for the time observations 
and signals in the United States, has just re- 
ported the results of a two-year series of com- 
parisons between duplicate sets of instruments 
for the determination of the time.* No errors 
of any magnitude were found in the instru- 
ments. Similar tests in other countries have 

equally negative. It seems probable that 


* “A Kit for the Radio Detective,” by Robert H. 
‘Marriott. Radio Broadcast (New York), vol. 6, pages 
.463-469 (January, 1925). 

: *"Some Recent Results of Time Determinations 

at the United States Naval Observatory,” by J. C. 

ammond. Paper before the American Association 

for the Advancement of Science, Washington, D. C., 
ber 31, 1924. 
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Radio Broadcast : 
THE RADIO SHERLOCK HOLMES 
With the portable radio-receiving outfit shown 
strapped to the man 1n. the picture, concealed 
transmitting stations can. be located, radio 
“hogs” discovered and tests can be made for 
-comparing reception in different localities. — 


there exists’ some unsuspected factor which is 
affecting the speed of radio transmission so 
that.a variable lag may occur-between the time 
of sending a time signal from Paris or 
Nauen and the receipt of this same signal at 
Washington. 

‘What may be the cause of this radio varia- 
tion is unknown. In reporting the Naval 
Observatory results before the American 
Association for the Advancement of Science, 
Mr. Hammond suggested the possibility that 
the atmosphere over Washington might vary 
In some way, as, for example, by a variable 
smoke content and consequent variable ioniza- 
tion, and that this might be responsible for the 
variations in the time of receipt of. the foreign 
time signals at the American station. 
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CONDUCTED BY S. GorDON TAYLOR 


Every radio receiver requires a careful balancing of all of its parts if the best results are ta be 
obiained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver. This department is conducted for the special benefit of readers who have built ‘the 
radio receivers described in PorpuLar Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. — 


The Non-radiating Seven-tube Superheterodyne Receiver 


(This set was described in PopuLaR Raio for 
December, 1924) 


Tue hints given below for the use of an 
antenna with the eight-tube Reflex Superhet- 
erodyne receiver also apply to this receiver, as 
do the suggestions regarding the matching of 
tubes. The data given for the home-made 
loop is also correct for both receivers. 


How to Neutralize the Set 


Evidently some readers do not understand 
the method of neutralizing the seven-tube 
superheterodyne, as explained in the descriptive 
article in the December issue. This is done 
by connecting headphones ın series with the 
45-volt tap of the “B” battery. 

In Figure 2 is shown a duplicate of the bat- 
tery connection diagram given in the December 
issue except that the headphones are shown 
properly connected for the neutralizing process. 
The loop must, of course, be connected to the 
receiver. while it is being neutralized, and the 
tubes lighted just as they would be when the 
receiver is in operation. 

With connections made as shown in Figure 
2, the two tuning dials are rotated until a 
check is heard. Or the first dial from the 
left may be set at any desired point, prefer- 
ably about 20, and the second dial rotated. 
When this has been done and the click is 
heard, move the neutralizing condenser rotor 
plates slightly and again rotate the second 
dial until a click is heard. Continue this until 
a point on the neutralizing condenser is found 


where no click can be obtained by rotating 
the second dial—or at most a very soft click. 
This will be the proper point of neutralization 
and the neutralizing condenser should be left 
permanently at this setting. 


Charting the Receiver 


The dial settings of this receiver are always 
the same for the sdme wavelength; therefore 
it is entirely practical to make up a tuning 
chart as shown in Figure 1. 

The chart shown here was made up in a few 
minutes, using one of these receivers and a 
home-made loop, tapped approximately in the 
center. Line 1 represents the setting of the 
first dial when the wavelength switch Q was 
set for the lower wavelengths. Line 2 shows 
settings of this dial with switch Q set for the 
higher wavelengths. Line 3 shows the upper 
settings of the oscillator dial while line 4 repre- 
sents the lower settings of the second or oscil- 
lator dial. | | 

Any superheterodyne receiver stations can be 
picked up at two points on the oscillator dial. 
The lower of the two points is the one at 
which the oscillator frequency is equal to the 
sum of the frequency of the incoming wave 
plus tħe frequency of the intermediate trans- 
former windings. The upper setting occurs 
when the oscillator condenser is set so that 
the oscillator frequency is equal to the fre- 
quency of the incoming wave less the fre- 
quency of the intermediate transformer wind- 
ings. This action was explained more in 
detail in the description of the Radiola Super- 
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i TUNING CHART FOR THE SEVEN-TUBE SUPERHETERODYNE 
; RECEIVER 


Ficure 1: Curves 3 and 4 will be practically the same A any receiver of the same 
type, but curves 1 and 2 will vary with the kind of loop antenna employed. 


‘heterodyne in the February, 1925, issue of which is known, in the usual manner, and, when 

Popular Rano. It may be mentioned here that it is tuned in best, mark the settings of the 
‘it is usually best to use the upper setting of two dials with dots on a piece of cross section 
-the oscillator condenser dial when tuning in paper laid out as shown, with wavelengths and 


- stations. dial calibration marked at the bottom and left 
To make up a chart of this kind, tune in as in Figure 1. 

‘any broadcasting station, the wavelength of Next rotate the oscillator condenser dial un- 

~on 10 7 6 5 + 
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; CORRECTED BATTERY HOOK-UP FOR THE SEVEN-TUBE SET 
Ficure 2: The headphones are shown properly connected for the neutralising process. 
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til the other setting for the same station is 
found and show this with a dot on the chart. 
Repeat this process with other stations until 
several have been registered with the switch 
Q set for high wavelengths and several with 
the switch set for low wavelengths. When 
this has been done,.join together ,with a line 
all the dots representing the lower oscillator 
settings for the various stations.- Then draw 
another line through the dots which represent 
the upper oscillator settings.’ Do,the same with 
the first dial settings with the-switch set for 
low-wave stations.. Finally conneét the dots 
which represent the setting of the first con- 
denser when switch Q is set for high wave- 
lengths. 

Assuming that the above directions have been 
followed and a chart similar to that in Figure 
1 has been made, it becomes. a simple matter 
to tune in any station without - ‘knowing the 
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dial settings, providing the wavelength of . the: 


station is known. If you want to tune the 
receiver to 380 meters (the wavelength of 
WGY at Schenectady, for instance), simply 
follow the vertical line at 380 meters up to 
the point where it intersects curve 1, then 
follow the horizontal line from this inter- 
secting point over to the left-hand edge where 
the setting for the first condenser will: be 
found (provided the switch Q is set for low 
wavelength). Then, going back to the 80 
meter vertical line, follow it to the point of 
intersection with curve 3, and from: this point 
move horizontally to the left where the proper 
setting for the oscillator dial will be found. 
With these two dials thus set, station WGY 
should be heard. If you cannot hear it and you 
know that it is broadcasting, a slight move- 
ment of the oscillator dial should tune (the 
receiver to its wavelength. 


New Data About the Eight tube Reflexed Superheterodyne 


(This set was described in POPULAR Rapio for 
January, 1925) 


Many readers are surprised when they read 
that a single rheostat is used to control the 
filament current of the eight tubes in this 
receiver. To those who have operated other 
types of superheterodyne receivers, this con- 
trol method seems highly impractical because 
most superheterodynes will not operate prop- 
erly unless the oscillator and detector tubes are 
controlled by individual rheostats, the adjust- 
ment of which must be just right. This makes 
the several rheostat adjustments among the 
most critical that are required in tuning these 
receivers. However, in the design of the Eight- 
tube Reflexed Superheterodyne the critical 
adjustment of the filament current has been 
eliminated to such a degree that a single rheo- 
stat proved just as satisfactory as individual 
rheostats. 

Equally important is the fact that the ad- 
justment of this single rheostat is far from 
critical. In tests made in this connection it 
was found that results were practically equal 
with the rheostat set at any point between 
45 and 65 on its dial. Absolutely no differ- 
ence was noted at any setting between 45 and 
55. This means that this rheostat can be 
permanently set at a point such as 50, for 
instance, and no further A is neces- 
sary at any time. 


Matching the Tubes 


It should be noted that only tubes in good 
condition should be used in this receiver. When 
vacuum tubes of the UV-20l-a type have been 
used for a long period of time, until they are 
almost worn out, they will require more cur- 
rent than ordinarily for best results. They may 
even not function at all at the current for 
which they are rated. It is therefore obvious 
that a tube in such a condition as this will 
not function satisfactorily in a receiver in 
which several tubes are controlled by a single 
rheostat for the reason that, if a normal cur- 
rent sufficient to operate the good tubes is 


passed through the rheostat, this current 
not be sufficient to operate the worn-out tlhe. 

On the other hand, if the rheostat is turned 
sufficiently high to pass enough current to o 
ate the poor tube, the current will be too high 
for best results from the good tubes. 

As in any receiver, the tubes should: be 
changed around until each is in the socket 
where it gives best results. There is a certain 
amount of variation in UV-201-a and other 
tubes of this type. Some oscillate more freely 
than others while some are better detectors or 
better amplifiers. It is most important that 
sockets H, Il and I2 be equipped with tubes 
which function best in these positions. There- 
fore all eight tubes should be tried in these 
three positions, by shifting them around one at 
a time. Having an extra tube on hand will 
facilitate this try-out process. 


The Use of an Outdoor Antenna 


When the superheterodyne receiver will 
cover such remarkable distances using a loop 
antenna, many wonder why even greater dis- 
tances cannot be.covered when an outdoor an- 
tenna is used. , Logical as.this question may 
seem, it is nevertheless a fact that the most 
satisfactory results are obtained with the loop. 
The reason for this is that the extreme sen- 


sitiveness of this receiver, when combined with ` 
is such’ that ,too many | 
disturbing noises are: picked up along with the 


an outdoor antenna, 
The farther a receiver is able 
to reach, “the more interfeting noises will be 
heard. This is especially true “where an out- 
door antenna is used. If; the’ transmitting sta- 
tion to which one. desires. to listen is too. far 
away these interfering noises. will. be louder 
than the sought for’ “signals. 

For those who wish.to experiment with the 
use of an outdoor: antenna, however, the most 
simple plan is to add a two-turn coil around 
the loop. This coil is connected to the an- 
tenna and ground in the same way that the 
primary of a coupler is usually connected ; thus 
making a two-turn aperiodic (untuned) pri- 


desired signals. 
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From a picture made for POPULAR RADIO 
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HOW DATA FOR THE “TROUBLE SHOOTING” DEPARTMENT 
IS OBTAINED ° 


The author of the “Trouble Shooting” department, Mr. Taylor, constructs the mod- 
els of the receivers from which the “How to Build” articles are made up. He is 


- 
: 


mary. The loop connections are not changed 
in any way as the loop merely serves as the 
secondary of this giant coupler. . «~ 


The Use of Dry-cell Tubes 


The use of dry-cell tubes is not recommended 
in this receiver. 

First of all, dry-cell tubes are not as efficient 
as the larger tubes. More important, however, 
is the fact that this circuit has been designed 
and balanced (if a somewhat over-used, but 
nevertheless understandable term may be ap- 
plied) for use with 20l-a tubes. Much time 
and patience were spent in this process until 
everything in the receiver was just right for 
best results. It does not seem logical that a 
receiver thus carefully worked out for one type 
of tube would prove as satisfactory with an- 
other type, and it is not believed that the 
results obtainable with dry-cell tubes would be 
sufficient to warrant going through the bal- 
ancing process again. 


~A Suitable Home-made Loop 


A loop for this receiver may be of the flat, 
square type with two wooden crosspieces for 
the form. Each crosspiece is slotted at inter- 
wals of 3% of an inch to hold the windings. 


shown above at work on the Cockaday Eight-tube Reflex Superheterodyne receiver 
-described in the January issue. 


Fifteen turns of stranded loop wire or ordi- 
nary stranded insulated electric light wire are 
wound on this form, the outer turn being 18 
inches square and the turns spaced % of an 
inch apart. The loop should be tapped at the 
eighth turn for the lower wavelengths. 


Change in Connections of the 
Audio Transformer 


The manufacturer of the audio-frequency 
transformer specified for this receiver in the 
January issue has recently changed the loca- 
tion of the connections. The connections on 
the new type are properly indicated on the 
transformers themselves but this point is 
brought up to avoid any possible confusion in 
the minds of readers. The marking on the 
transformer should be followed in connecting 
it into the circuit. Referring to the blueprints 
of this receiver published by PorpuLar RADIO, 
and also to the picture wiring diagram on 
pages 38 and 39 of the January issue, the P and 
B connections should be reversed if one has 
the new type transformer. Also F — and G 
should be reversed. Attention is called to a 
typographical error which appeared on page 
40 of the January issue. The total “B” bat- 
tery current consumption as given there should 
be 35. milliamperes instead of 15. 
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More Data on the Four-circuit Receiver with 
'Resistance-coupled Amplification 


FREQUENTLY only the last two or three 
switch points are used for tuning in stations, 
even the low-wave stations. This is decidedly 
wrong, and is caused by an antenna that is too 
short. The coil D, to which these switch 
points are connected, is simply an antenna load- 
ing coil, which makes it possible to tune the 
antenna circuit approximately to the wave- 
length of the incoming signals. However, if 
the antenna is too small, so that a good deal 
of the load coil must be used to tune to a 
given wavelength, tuning will be broadened and 
there will be decreased selectivity. 

In the ordinary receiver the selectivity iS 
inversely proportional to the size of the an- 
tenna, so that increasing the antenna size de- 
creases selectivity. The action is just the 
reverse in the Four-circuit Receiver. An 
antenna which has been found to give wonder- 
ful results with this receiver consists of four 
parallel wires, spaced three feet apart and each 
100 feet long. This type is not practical for 
the average fan, especially for those who are 
located in congested districts. 

However, many other types of antennas will 
give excellent results. A single wire 150 feet 
long, exclusive of lead-in is satisfactory. Two 
wires, each of this length, will be still better. 
If the length must be limited to 100 feet the 
use of two parallel wires spaced three feet 
apart is recommended. If space limitations 
require the use of a shorter antenna than 
this it is best to make it as long as possible 
and use three or four parallel wires two or 
three feet apart. Incidently, the lead- 
in should always be taken off the end of 
the antenna and not from the middle. It 
should be borne in mind that the length of an 
antenna is measured from the point where the 
lead-in is taken off to the farthest end. 

Thus an antenna 100 feet long which has 


the lead-in taken off the middle is considered 
a 50-foot antenna. Also, an antenna that has 
two parallel wires, each 100 feet long, is not 
a 200-foot antenna. It is the overall length 
that is counted, not the number of feet of wire. 


Selectivity Depends on Bypass 
Condenser 


In some cases the condenser H across the 
primary of the transformer cannot be adjusted 
for sufficiently low capacity to permit proper 
selectivity. 3 

Experiment has shown that while .00025 mfd. 
capacity (which is the minimum capacity of 
the grid-denser specified), is usually correct, 
better selectivity is obtainable in other cases by 
the use of lower capacity. When difficulty is 
experienced in obtaining perfect selectivity, 
therefore, it would be well to replace this in- 
strument with a fixed condenser of .0001 mfd. 
capacity. Or results may be still better if two 
such condensers are connected in series and 
then connected across the transformer primary. 
This will provide a capacity of .00005 mfd. 
which should prove sufficiently low for any 
receiver of this type. 


Poor Coil Connections 


Attention should be called to poor connec- 
tions at the binding posts on the coils. A 
number of Four-circuit Receivers have been 
found recently in which trouble has been traced 
to this source. In some cases soldering flux 
has been allowed to get into the connections 
while in others the heat of the soldering iron 
has caused the radion tube to shrink, thus 
leaving the binding posts loose, with attendant 
loose connections between the ends of wind- 
ings and the lugs. This is usually the cause 
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WIRING DIAGRAM OF THE RESISTANCE-COUPLED, FOUR-CIRCUIT 
RECEIVER WITH AUTOMATIC FILAMENT-CONTROL JACKS 


Ficure 3: In the hookup Xı and Xı are “Radio Improvement’ double filament- 


control jacks. 


X, is a single filament-control jack of the same make. 


These jacks 


may be substituted for those specified in the October, 1924, issue without changing 
the panel holes or layout. 


when it is found that the stabilizer coil seems 
to have no effect on tuning regardless of how 
the stabilizer condenser is set. 


A Set That Is Practically Fool-proof 


Fundamentally, the resistance-coupled type of 
amplification is as nearly “fool-proof” as an 
amplifier can well be. However, even in this 
there are possibilities for trouble. 

The adjustment of the Bradleyohms in the 
amplifier is not critical. They will not func- 
tion at all until turned about halfway in, and 
from this halfway point to the all-in position 
results will be practically uniform. Usually 
results are slightly better with the knobs turned 
part of a turn clockwise beyond this halfway 
point. Once they have been adjusted they need 
never be touched. 

Perhaps the most common trouble is a high- 
pitched whistle when all four stages are put 
into use by plugging the loudspeaker into the 
last jack; also a body capacity is noticeable in 
the receiver when using this last jack. 

This trouble is due to audio-frequency feed- 
back and usually results from having the 
loudspeaker or its cord too close to the re- 
ceiver, or to the body of the operator. The 
antenna lead and loudspeaker cord should be 
led directly away from the receiver and the 
loudspeaker should be several feet away from 
the receiver and operator if this is possible. 

Another plan usually helpful in alleviating 
this trouble is the substitution of a % or 1/10 
megohm grid-leak in place of the % megohm 
in the last stage. 

Another source of trouble is a short-circuit 
in the condenser banks. This results perhaps 
from applying the soldering iron directly to 
the condensers in making connections. Con- 
densers may be tested by connecting them in 
series with headphones and a dry cell. If there 
is a click in the phones as the connection is 


made and broken it is an indication that the 
condensers have “gone west” or are damaged. 

Contacts in the jacks may be poor. In the 
double-circuit jacks each inner arm should 
make contact with an outer arm when the 
plug is not in the jack. Sometimes through 
wrong adjustment of the springs the arms do 
not quite make contact, thus leaving an open 
circuit, in which case the amplification will 
be poor or may be entirely inoperative. Poor 
contacts in one of the tube sockets may also 
cause this trouble. 

Several cases have been found when dealers, 
through oversight—or worse, have supplied re- 
sistances of 50,000 ohms for the grid-leaks 
P1, P2 and P3; instead of 500,000 ohm (% 
megohm) as specified. 

These resistances will produce only weak 
signals. 

In other cases % megohm may be too high 
for the leak in the last stage with a resulting 
lack of good tone quality. This fault can. be 
determined by bridging the thumb and fore- 
finger across the leak mounting terminals. If 
results are improved by doing this, it is an in- 
dication that a lower resistance of % or 1/10 
megohm is needed. 

The only instruments left that may give 
trouble are the Bradleyohms. If none of the 
foregoing suggestions remedy the trouble it is 
well to remove the Bradleyohm from the stage 
that is not working properly and try it in a 
stage that is operating perfectly. If the good 
stage then refuses to function, it is evidence 
that the Bradleyohm is defective in some way 
and should be replaced. 

If no click is heard when the loudspeaker 
plug is inserted in the various jacks, the trou- 
ble will be found in defective tubes in the 
stages where no click can be produced, or in an 
open connection in the plate circuit of the 
tube. This open connection may be due to 
improper connections of the plus side of the 
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“B” battery circuit, poor contact between the 
-spring contact and the plate prong of the tube 
base, .poor contact between jack and plug, to 
a defective plug, a broken wire in the loud- 
speaker cord, or a defective loudspeaker. The 
method for correcting these troubles is too 
obvious to need detailed explanation. 

It is always well to try reversing the con- 
nections of the loudspeaker. Most of them 
operate best when the power flows through 
them in one direction. 


The Use of the Filament-control Jacks 


Some readers have requested a hook-up of 
the receiver described in the October issue but 
with filament control jacks added. 
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In the arrangement shown in Figure 3, turn- 
ing on the battery switch “T” lights the fila- 
ments of the first two tubes only; that is, the 
detector and first amplifier tube. The filaments 
of the other three amplifier tubes are indi- 
vidually controlled by the automatic filament- 
control jacks. Plugging the loudspeaker into 
the second jack lights the filament of the third 
tube and permits reception when using the 
first three tubes but leaving the last two tubes 
unlighted. Removing the loudspeaker plug 
from the second jack and inserting it in the 
third jack, automatically lights the filaments 
of the third and fourth tubes; and inserting 
the same plug in the last jack lights the fila- 
ments of the last three tubes. This arrange- 

ment dispenses with a filament switch. 


Wavelength Data for the Low-loss Tuner 


(This set was described in PopuLar Rapio for 
November, 1924) 


THE coil set used in this receiver is made 
in two different types. The first is de- 
signed to cover a waveband of approximately 
from 250 to 550 meters, or the usual broadcast 
wavelengths. The second is for the short 
wavelengths, from 60 to 275 meters. This lat- 
ter band includes the wavelengths used by 
several of the larger broadcasting stations 
which operate around 100 meters or lower. 
This low-wave band also covers the wave- 
lengths used by amateurs—wavelengths which 
will interest the fan who wants to pick up 
amateur code and. telephonic communciation 
as well as broadcasting. 


This explains why some receivers cover only 
the low-wave stations and do not tune up to the 
stations . that operate around 400 meters. In 
such cases it is evident that the correspondents 
have installed short-wave coil sets instead of 
the long-wave receivers. 

Some readers have had trouble because of the 
lack of a by-pass condenser across the primary 
of the audio-frequency transformer. Such a 
condenser is especially important on the short- 
wave receiver and is frequently helpful in the | 
long-wave receiver. The condenser may be of 
the usual “postage stamp” variety, preferably 
with lugs for transformer mounting. It is well 
to try different, capacities between .00025 and 
.001 mfd. until the capacity is found that gives 
the best results in any particular receiver. 
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THE RADIO “COP” PATROLS THE ETHER 
When broadcasters—amateur or professional—violate the transmitting regulations, 


a radio trafic cop camps on the trail of the offenders. 
inspector, Emery H. Lee, checking up on them. 


with complaints—some of them from ‘ 
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Here is a Federal radio 
The inspectors are kept busy besides 


‘cranks” with obsessions about radio waves. 
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CONDUCTED BY Davip LAY 


Items of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


Hospitals Install Radio Sets 


Not only for entertainment but for the 
therapeutic effect upon nervous sufferers, Lon- 
don hospitals are installing radio apparatus. 
The results at one hospital where. broadcast 
musical programs were tried out on nervous 
patients have been so satisfactory that two 
eminent British physicians, Sir Henry Hadow 
and Sir Bruce Bruce-Porter generally recom- 
mend the use of radio sets in hospitals. It was 
proved some years ago that certain kinds of 
music had a decided calming effect upon even 
a normal nervous system. 


x * * 


Theatrical Producers Fear Com-. 


petition of Radio 


Tue fear on the part of certain theatrical pro- 
ducers that radio is competing successfully with 
the drama and must, therefore, be regarded asa 
rival, has stirred Sam H. Harris, one of the 
prominent producers of New York, to insti- 
tute a movement to insert a clause in contracts 
with actors to prevent: them from appearing 
before the microphone. In the meantime, other 
impresarios are seeking opportunities for their 
stars to appear on broadcast programs in the 
belief that such publicity creates a demand to 
see and hear them in person. 


x * $ 


Will Union Labor Rin Radio 


Programs? 


Tue first strike to occur in a broadcasting 
station was recently staged in Chicago at sta- 
tion KYW. Union musicians acting upon 
orders from the Chicago Federation of Mu- 
sicians, refused to play in the same studio 
with two non-union pianists. This action 
brings up a point of discussion when noted but 
non-union artists are engaged to give instru- 
mental performances in broadcast studios 
where union musicians are employed. 


An American Radio Glub in Paris 


A croup of English and American radio 
amateurs residing in France has organized the 
“Radio - Club Anglo - Franco - Americain,” the 
object of which is to promote radio relations 
of all kinds between amateurs and listeners in 
England, the United States and France. The 
President of the Club is Mr. Reginald Gou- 
raud, a young American who has been active 
in French radio circles. 

* k*k ë * 


“Listening In” Seats for Fans 


STATION WHB in Kansas City is attempting 
to solve the problem of who will pay the 
broadcasting bill by selling seats to its invisible 
audience. “Seats” run from a dollar for gen- 
eral admission to the cost of “box seats.” The 
audience is supplied with programs as in a 
regular theater. The. plan was based on the 
belief that the fans would be ready to support 
a favorite station, which WHB believes it has 
become with a large number of Missourians. 

k k * 


Radio Helps Drug Addicts 


RapIio is proving so beneficial to the narcotic 
addict inmates of the Municipal Farm on 
Rikers’ Island, New York, that similar instal- 
lations may be made in other “dope farms.” 
According to a recent report of the State Com- 
mission of Prisons, the radio entertainment 
has had a “distinct effect upon the discipline 
of the institution.” 


* b * 
The “Unco Guid” Can't Go to 
Church by Radio 


SCOTLAND is now in the throes of a religious 
rumpus over radio. The Glasgow Presbyterian 
Council prohibits the broadcasting of full re- 
ligious services on the grounds that there is 
no “real presence” in any service except that 
held in a consecrated church, and that many 
persons would abstain from attending church 
if services were broadcast. 
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A Sales Tax to Pay Broadcasting 


Artists 


In THE belief that “the radio industry can’t 
live on an endless diet of jazz,’ Secretary 
Hoover recommends a two percent tax levy 
on radio sales. He maintains that a licensing 
tax upon radio listeners would not be tolerated 
in this country; and besides, as one large radio 
manufacturer alone has reported sales running 
above $22,000,000 for 1923, Secretary Hoover 
sees in such an amount a revenue that would 
pay for daily programs of the best talent in 


the country. 
2k 


Radio Breaks the Isolation 
of the Jungle 


Dr. ALEXANDER H. Rice, a New York sur- 
geon and explorer, who is 1,200 miles up the 
Amazon River in the Brazilian jungles where 
he is studying tropical diseases, is in touch 
with his city every night. He communicates 
with his family through the 50-watt short-wave 
transmitter owned by Ellison Thompson. In 
this way he sends requests for scientific sup- 
plies. 


pedae ey Avanti 
WILL BROADCASTING HELP OR HURT 


THE SALES OF PHONOGRAPH 
RECORDS? 


To determine their merchandising value for the 
sale of phonograph records, a manufacturer 
recently put opera stars (Lucresia Bori and 
John McCormack) on the air in co-operation 
with a group of broadcasting stations. The 
sales of radio sets and phonograph records are 
reported to have increased appreciably since 
several of these concerts have been broadcast. 
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German University Lectures 
by Radio 


A SUMMARY -of topics studied by students at 
the University of Berlin is being broadcast 
from one of the Berlin radio stations two eve- 
nings a week. These programs are intended 
primarily for students, but they are also pre- 
sented for the purpose of interesting the gen- 


eral public in educational POSE 
* 


Bootle rA Seek Broad AMENI 


Tue Department of Commerce finds that 
rum runners are seeking the aid of commercial 
and amateur radio stations. A couple of in- 
stances have occurred when operators have 
unknowingly relayed messages that related to 
the illegal shipment of liquor. One ; station on 
the Great Lakes broadcasts regular programs 
which the Federal authorities believe contain 
code instructions to the rum runners on the 
Canadian side of the HERES. 


Radio “ Subscribers” nae 
Rapidly in Germany 
Since the German Government lowered the 
radio broadcasting- service fee, subscribers have 
increased from 7,500 to 500, 000. „within half a 
year. Concert managers are protesting against 
the condition that has resulted -from this low 


cost of broadcasting and predict that German 
singers will be ruined. 
* 


K xæ 
Brazilians Demand Broadcast 
Stations 


BrazıL still prohibits radio transmitting sta- 
tions except in a few cases. In Bahia com- 
munication with the outside world is so slow 
and unreliable that a group of citizens has or- 
ganized a radio society in the hope of having 
the radio prohibition removed so that broad- 
casting stations may be built. There is a radio- 
telegraph station in the city, but it is used by 
the government for the transmission of federal 


code messages only. 
2 * * 


5,000 Monthly Radio Complaints 


THERE are about 5,000 complaints filed each 
month with the Department of Commerce re- 
garding some phase of radio. These protests 
come by phone and are made by personal calls 
as well as by mail. The majority of the com- 
plaints are concerned with radiating receiving 
sets. Last November the Chicago district led 
with 756 complaints; San Francisco was second; 
and New York was third. 

* * 


One Set for Every 15 Persons 


One district of New York City, the Borough 
of Queens, with a population of a little more 
than 500,000, reports 34,994 receiving sets, with- 
in its boundaries. This means there is one 
radio set for every 15 persons in that area. 
Since Christmas the borough president believes 
the number of sets has passed the 40,000 mark. 
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MAKING PHONOGRAPH RECORDS OF BROADCAST PROGRAMS 


A device for making a permanent record of important broadcast programs has been 

made by R. C. Borden and A. C. Busee of New York University. Here they are 

shown using their apparatus to test the “radio” voice of the singer who sits Berong 
the horn. Records are made on wax. cylinders. ; 


A “Radio Newspaper” 
Esperanto 


A NEw radio periodical is being published in 
Switzerland in the “international” language, 
Esperanto. The new publication comprises 
four pages and is called Radio-Servo. It is 
of newspaper size and devoted in part to propa- 
ganda for making Esperanto the world-wide 
language through its use in radio broadcasting. 


Receiving Sets ind Loops As 
Storm Direction Finders 


By using a loop antenna and-an ordinary 
receiving set, weather observers at the naval 
air station at Cocosolo, Panama Canal Zone, 
have detected the approach of thunderstorms 
and other atmospheric disturbances. The op- 
erators have been able to ascertain not only the 
direction from which the storms are coming, 
but also the approximate hour of arrival. 
Nearby storms have been anticipated through 
static on board naval ships for several years, 
but the question of the past of the storm areas, 
of greatest importance to aircraft operations, 
remained to be solved by the use of the loop 
antenna as it is employed at Cocosolo. 


“Radio Lifeboats” Now 
© Compulsory - 


HEREAFTER, all -British passenger liners must 


‘be fitted with ` at least one lifeboat equipped 


with radio transmitting. apparatus, according to 
a recent‘rule'of :the London Board of: Trade. 


. These sets ‘will be able to send up to fifty miles 


and the receiving sets used in conjunction with 


‘them will ‘receive signals’ at least a thousand 


miles, according to the power of ‘the’ sending 
station. “picture of one of these radio- 
equipped lifeboats ounces in Poputar RADIO 
for January, 1925. 

k * * 


Radio Fitls an Emergency Réle 
in Grand Opera 


Ware listening in at his home, a Boston 
singer heard the manager of the opera house 
announce that the tenor singing the leading 
role in “Il Trovatore” would be unable to 
continue after the second act and that a sub- 
stitute would be sent for. The substitute was 
the listener, and before the messenger had 
come from the opera house, the understudy 
had arrived backstage. 
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New List of Broadcasting Stations 


CALIFORNIA has the largest number of broad- 
casting stations of all types, while New York 
has the largest number of Class B stations, 
records at the Radio Bureau disclose. Second 
to California in the total number of stations 
is Pennsylvania, with Texas third. 
to the records, every state has one or more 
Class A stations, while only nineteen states and 
one territory have Class B stations. 

The following table gives the total number 
and type of broadcasting stations in each state: 


Class 


State B C Total 


Alabarmiame siste a cla ca aou 0o ooi 
Alaska eiontatetercsa cts cte aie teeta ore 
Arizona 
Arkansas 
California 
Colorado Bre. vecisietacielacteletrisinvetens 
Connecticut etctetetcletelccniet= acetate 
Delaware ....... iE : 
District of Columbia........ Sts 
HloridaWere warctnte cet cules ea. : 
Georgia 
Hawail aa cient sie. TALLE A 
[dahowW- Ra TTEN EE TET EN 
Illinois e 

Indiana AF y 
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Kansas ENR alee A E a IN ciate 6 1 
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Kentucky AREO TOI AOD o 
Louisiana . 5. ee s nie a aT 
Maine ee e cis p eina e aa TA EE 
Maryland eee ess e esiet aiian O 
Massachusetts Jos cies sie nET 
Michigan mz.. .r asrasak else toms 
Minnesota wa. -e.a <> s\elsiale aliet TAEL 
Mississippi -<p aeee A 
Missouri AROE aoaaa iis 
Montana ..... we ss 0's Aea 
Nebraska ~.. is eraa aopa aeeoa EELGT 
Nevada aa sen MARSA E= il 


New Hampshire 2. ss aaee 
New, Jersey -aeon ee n aa TLS 
News Mexico sss csc eors nia NEO 
New-Y¥ork . 700 2c a IS 
North Cārolina <e% oss e ei 
North Dakota) . 2 is... 2 eta T 
Ohio =v. ws Sete oe cle lee alana 


Oklahoma seene s stele’ = ais a : 
Oregon eee scen one easain O a) 
Pennsylvania <....2. ere. sisik 2i2 Ones 
Porto“ Rico’ 2:7 2. 2's cls scle eres) STATE 
Rhode Island Sooo. cs. aene s a 
South Carolina) sese aeie A 
South Dakota e.. csa eo o ET 
Tennessee i e hae aw sled Siea TS 
TexaS s.on «cla c cle nhie aea 
Utah ..asa se esea ae eei D n TTS 
Vermont .. e. sucess stele aE. 
Virginia ... sien cs cele a aiatahal ena? 
Washington...... «fe 0me os ote ont 
Westi Virginia se. -e eeii an ere 
Wisconsin ~.%....... 0 5-0 de CLG 
Wyoming “2. cuss (nia nie 6 I 
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THE APPARATUS THAT GIVES SHIPS THEIR LOCATIONS 


Here is a close-up picture of a radio compass coil, ready to be installed, It is mounted 
upon a long vertical shaft fitted to bearings attached to a square wall bracket. When 
the compass coil is finally mounted it is usually placed in a reversed position to that 

shown above. 
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CoNDUCTED BY ALBERT G. CRAIG 


How to Mount the Sub-panel 
A GooD way to support the panel of a 
= receiving set on the wooden base or to 
fasten a sub-panel to the front panel is 
by the use of special jacks which are 


made with tapped holes in the frame so ~ 
that the sub-panel or wooden baseboard ` 
can be bolted directly to them. It is a © 


simple matter, if your dealer can not 
supply you with jacks already drilled 


and tapped, to drill the necessary holes - 


and tap them yourself. This construc- 
tion method eliminates a number of un- 
sightly screw heads on the front panel. 


Incidentally, it means a rigid mounting ` 


of the base. 


Keep the Wire Clean 


ANYONE who has wound special coils 
knows how hard it is to prevent the 
wire from becoming soiled by the hands. 
Besides, the perspiration on most peo- 


ples hands is slightly acid and if any‘ 
“ speaker in another room from. that in 
lation, the losses in the coil will be much < 
greater than if the wire were kept clean 
and dry. Wind your coils with gloves ` 


appreciable amount soaks into the insu- 


eon your hands. This may be a bit 
awkward but the results will warrant 
the annoyance. 


Coil Angles Are Important 

In building a receiver which includes 
two stages of tuned radio-frequency, it 
is desirable to mount the tuning induc- 


tances so that the angle of the coils 
with relation to each other can be varied 
slightly. Often a small change in the 
angles of the coils will eliminate trouble- 
some oscillations. 


The Dials Should Rua: True 


‘A ‘DIAL that wobbles as it rotates does 
not affect the working qualities: of a 
radio receiver. but it certainly does spoil 
its appearance.” When you buy dials, 
have the dealer: spin them on the shaft 
of a condenser and make sure that they 
run true ‘before you make ‘your pur- 
chase. vit: is “often possible. to true-up 
a dial on a shaft by fitting a bit of 
paper or shim brass in the shaft hole 
or by polishing the shaft on one side or 
the other with’ SEED paper. 


An Extension Cord for Your 
Loudspeaker 


OFTEN we desire to operate the loud- 


which the radio receiver is installed. 
The simplest way to do this is to buy 
a sufficient length of ordinary electric 
light drop cord, an open circuit: jack and 
an extra plug. Solder the jack to the 
two wires at one end of the drop cord 
and fit the plug to the other end. 


Select Your Cabinet First 


IF you intend to fit your radio receiver 
into a cabinet, it is much easier and 
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may save you a lot of trouble to buy 
the cabinet when you purchase the other 
parts and then fit the panel and base 
together and into the cabinet before you 
start the rest of the work. Otherwise 
you may find, when you have your set 
completed, that it will not fit into any 
standard cabinet without changing the 
position of some of the instruments or 
re-wiring part of the circuit. 


Clean Your Rheostat Contacts 

GRATING and sizzling noises heard in 
the loudspeaker or phones are sometimes 
due to a defective rheostat contact. Re- 
member that there are two sliding con- 
tacts in every wire wound rheostat. 
There is one between the contact finger 
and the resistance wire; and the other 
is between the rotating shaft and the 
spring which is connected to the ter- 
minal. It is easy enough to test the 
pressure of -the contact on the resis- 
tance wire, but the other sliding contact 
may have become weak or dirty. The 
remedy for this condition in most forms 
of rheostats is to take them apart and 
increase the tension of the spring after 
cleaning the contact surfaces with emery 
cloth. 


Round-nose Pliers Are of 
Wide Utility 

One of the most useful tools for the 
radio constructor is a pair of small, 
round-nose pliers. With pliers of this 
type you can bend bus wires into any 
shape desired and form perfect loops on 
their ends to clamp under the binding 
posts of instruments that are not sup- 
plied with soldering lugs. 


Watch Out for Your Rugs 


FREQUENTLY it is necessary, in order 
to have a short ground connection, to 
run the ground wire across a room un- 
der a rug or carpet. After a few months 
you will notice that there is a streak 
across the floor covering caused by the 
extra wear on the portion which is 
raised slightly by the wire. To over- 
come this, substitute thin brass ribbon 
for the heavy, round ground wire. 


Keep Your Soldering Iron Hot 

Most of the poor soldered joints that 
bother the amateur radio constructor are 
due to working with an iron that is not 
hot enough. It must be remembered 
that the solder on the point of the iron 
should be hot enough so that the sur- 
face of the wire or soldering lug which 
it touches will be heated to a tempera- : 
ture which will permit the solder to flow — 
onto the surface of the metal and not _ 
simply stick to it in a pasty mass. | 


When to Add Water to an 
“A” Battery 


Ir water is added to the storage “A” 
battery when it is nearly discharged, it 
is likely to run out of the vents in the 
filler caps when the battery reaches full 
charge. This is due to the quantity of 
small gas bubbles which form in the 
solution and greatly increase its bulk. 
In most batteries, the separators between 
the plates extend up above the level of 
the top edge of the plates so that it is . 
only necessary to keep the acid solution 
just above the separators. Water can be 
added after the battery is fully charged. 


Will the Energy of the Atom Be Released? 


‘Recent experiments indicate that the long dream of the scientists may soon become 
a reality and unlimited power be placed at man’s disposal. In PopuLaR RADIO nert 
month Dr. T. F. Wall of London will describe his own experiments that have 

attracted world-wide attention. 


Radio Corp. of America 


“An Authoritative Radio Magazine” 


I BELIEVE that Poputar Rapio is doing a splendid job in dis- 
seminating timely and authentic information about radio among 
„the American public. i 


MAJOR GENERAL, U. S. ARMY (RETIRED) 
PRESIDENT, RADIO CORPORATION OF AMBRICA 
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HOW A LOUDSPEAKER DEVICE BRINGS 


HEARING TO THE DEAF 


By BYRON E. ELDRED, D.Sc. 


Y work on audition was inaugurated as the result of riding in a 
closed automobile with a deaf friend to whom I was accustomed to 


speak in a very loud tone of voice. While riding in the car, he informed 
me that he could hear a whisper. This was demonstrated to be true; and 
he informed me further that he considered his hearing practically normal 
under certain noise conditions. After stopping and starting the car several 
times in an endeavor to judge of the probable frequency of the air wave 
vibration that produced this effect, I concluded the effective wave to be 
one of substantially inaudible frequency, either above or below the limits 
of normal hearing. 

Immediately after this experience laboratory work was undertaken to 
discover the effective wave and to produce suitable means for its gen- 


eration.. 


HEN considering the subject of . 


hearing, let us set down this rule 
to be kept in mind: 

The controlling factor in hearing is 
the amplitude or magnitude of air wave 
vibration impressed upon the drumskin, 
or tympanum of the ear. 

This rule applies to deaf ears as well 
as normal. Of course, every rule must 
have its exception. Many people hear 
well without eardrums (tympanum) and 
numerous other exceptions may be justly 
applied to general statements of this 
kind. 

First I will describe the new method 
of employing a sensitizing wave for cor- 
recting audition. 

This sensitizing wave, or air vibra- 
tion, which has afforded satisfactory re- 


—THE AUTHOR 


sults in many cases of deafness, is a 
sustained air wave of suitable predeter- 
mined character and of inaudible fre- 
quency, or one approaching the limits 
of normal hearing. 

When such a wave is generated in a 
room, church or theater, many persons 
of defective hearing located within this 
area find their ears responsive to recep- 
tion of sounds such as are provided for 
persons of normal hearing. The effect 
of the wave, while unnoticed by either 
the deaf persons or others, is to sensi- 
tize deaf ears to the reception of sounds 
which would not otherwise be heard, or 
which if heard, would be unintelligible. 
like the confused jumble of distorted 
radio reception. 

The wave is preferably of a low fre- 
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quency and of suitable amplitude to suit 
the peculiar case of deafness that is to 
be relieved; but for applications in 
churches or theaters a wave of suitable 
average character is supplied. 

When the application of the wave is 
made to an individual case, the peculiar 
condition should be carefully studied to 
obtain the best results. The wave best 
suited for a particular condition of hear- 
ing is determined by experiment and 
test, and is prescribed as the oculist pre- 
scribes lenses for correcting defective 
vision. ‘The wave generators are then 
installed at the office or home of the 
deaf person for use as the special case 
demands. A remarkable result that is 
evidenced in some cases is that the relief 
afforded by the sensitizing wave persists 
as a “carry-over” effect. Many deaf 
people leave the presence of the wave in 
their homes (for shopping expeditions, 
for example, or to attend a theater) and 
again reach home before the return of 
deafness. As a general rule the use of 
the sensitizing wave is for half-hour 
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periods, and is discontinued until deaf- 
ness returns. 

The “carry-over” phenomenon, while 
gratifying in the extreme, offers a con- 
fusing problem. This odd effect lasted 
as long as forty-eight hours in one case; 
in another case a woman who was pro- 
foundly deaf, after an hour under the 
wave influence, traveled by train the en- 
tire night and next day reported hearing 
her baby’s voice for the. first time. | 

After extended research I was im- 
pressed with the fact that each case 
requires special attention to produce best 
results. A difficult problem» was pre- 
sented in making accurate tests of 
defective hearing, "becuse while it may 
be perfectly evident to others present, 
the deaf person hears or does not hear 


-and cannot quite be satisfied that hear- 


ing ability is not due to increased gE- 
nitude of the voice. 

A test that quite convinces the deaf 
person was fortunately suggested by 
Prof. Robert W. Wood of Johns Hop- 
kins University, whose hearty co-opera- 
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HOW THE WAVE PRODUCER IS INSTALLED IN AN OFFICE 


The business man who is handicapped with imperfect hearing finds himself on 
equal footing with his interviewers when- he has the new “hearing” device installed 
unobtrusively at his elbow. 
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From a photograph made for POPULAR RADIO 


A DEAF PERSON UNDER 


the currents that actuate the wave-producing device C. 


cee ee nen 


“TREATMENT” 
Figure 1: The motor B drives the low-frequency alternator A, which generates 


D is a vacuum-tube oscillator 


that can also be used to generate the currents that operate the device C. 


tion has provided many valuable sug- 
gestions. We placed two deaf persons 
before a phonograph that reproduced 
a spoken record descriptive of an 
opera. After allowing the subjects to 
become thoroughly familiar with the 
record, and to seat themselves in front 
of the phonograph at distances which 
they determined as the maximum for 
distinguishing the words clearly, meas- 
urement showed these respective dis- 
tances as five and a half and six feet. 

The chairs were then removed six 
inches farther and both people reported 
that no words were intelligible. 

This fine distinction of distance for 
intelligible reception of sound proves a 
valuable aid and is quite remarkable. 

The wave was then turned on and 
clear reception of sound was immediately 
experienced by the two deaf subjects of 
the test. The two persons were then asked 


to move away from the phonograph to 
distances at which they could again just 
distinguish the sounds clearly. The result 
was that they moved to the end of the 
room which was twenty feet long. 

The greater distance at- which the sub- 
jects demonstrated reception. ability 
shows more than 1,000 percent increased 
audition for this particular given volume 
of sound. Such a test affords an accu- 
rate measure because sound waves de- 
crease in inverse proportion to the 
square of the distance. 

In Figure 1 is shown some of the 
earlier apparatus employed, which con- 
sisted essentially of a vacuum-tube gen- 
erator D. This generator was used to 
produce an electric wave alternation of 
5,000 to 35,000 cycles. It was used in 
connection with a singing arc, later in 
connection with a special type of loud- 
speaker for generating the sound wave. 
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Later, the General Electric Company 
designed and built the complete appa- 
ratus as shown with sides removed in 
Figure 3. This consists of the whole 
vacuum-tube oscillator assembly that is 
mounted on a truck and equipped with a 
special loudspeaker type of sound wave 
generator (located on top). 

In Figure 2 are shown two more re- 
cent developments. The large board set 
up on the table contains a new wave 
generator (or loudspeaker) which offers 
great possibilities for sensitizing waves 
of both high and low range. In this 
same photograph is shown the inventor 
demonstrating the latest unit for gener- 
ating the sound wave, which also oper- 
ates on an electromagnetic principle, but 
which uses a cone-shaped diaphragm for 
generating the wave proper. 

Referring to Figure 1 again, we find 
the three essential parts of a regular 
installation for a small room or for an 
office. This installation consists of A, 
the driving motor; B, the low-frequency 
alternator, which generates the currents 
for energizing the wave-producer C. 
The motor-generator unit is preferably 
installed at some remote convenient place. 

Experiments with this device have 
determined to a great extent the ef- 
fects produced by the sensitizing wave, 
but there is much yet to be explained. 
Some cases of deafness respond almost 
immediately, while others are slowly af- 
fected. A few defective auditory organs 
have been apparently brought to a 
degree of sensitivity which affords ab- 
normally acute hearing throughout the 
useful range, whereas other cases which 
were made apparently sensitive to nor- 
mal voice speech, were not improved to 
any measurable degree for the reception 
of low amplitude sounds. 

This is, I believe, a natural effect. 
The great wonder is that we hear as we 
do, when one realizes the minute inertia 
exerted even by a loud voice-wave upon 
the tympanum, or sound collecting 
diaphragm of our ears. If the delicate 
hearing mechanism offers but the slight- 
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est resistance, one may readily conceive 
that the minute force imparted may be 
largely wasted. 

The sensitizing wave should be classed 
as a corrective means for improving 
audition. Its effect is to clear up recep- 
tion and not amplify sound. All former 
means for improving hearing have em- 
bodied the principle of increasing the 
force of the communication and should 
be classed as aids to audition. Doubt- 
less the first aid, the cupping of the 
hand held behind the ear, suggesting the 
ear trumpet, similarly but more effective- 
ly concentrates a larger volume of the 
sound wave to the ear. The telephone 
doubtless suggested the portable micro- 
phones which have afforded such great re- 
lief, and will continue to do so. 

Many persons who have resorted to 
the amplifying aids have been so re- 
lieved by the sensitizing wave that the 
wearing of this device became no longer 
necessary. Other, however, who ex- 
perienced a lesser degree of relief have 
found that their hearing was greatly 
improved while using the microphone 
device, and it has been especially notice- 
able that the area of reception for such 
devices has been greatly increased. 
Again, it has been found that persons 
who felt that they could not use a 
microphone device with comfort, were 


-at ease in the presence of the sensitizing 


wave. 

The conditions may be compared to 
distant radio reception, where the in- 
cidental necessary amplification of ac- 
companying extraneous noise militates 
against the clarity of reception. 

Anyone who desires to study the sub- 
ject of hearing will do well to read’ and 
digest what the great Helmholtz set 
down in his work “Sensations of Tone” 
which was published first in 1862. 
Helmholtz combined in one mind the 
trained anatomist with the skilled physi- 
cist. One pertinent fact presented by 
Helmholtz is stated as follows: 


“The mechanical problem which the ap- 
paratus within the drum of the ear had to 
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THE WAVE PRODUCER WORKS LIKE A LOUDSPEAKER 


Figure 2: .The inventor, Dr. Eldred, explains how the wave-producing device, that 

ts in effect a special form of loudspeaker, creates electromagnetically the vibrations 

that stimulate the ear mechanism. Mounted on the board in the background may be 
Seen another and larger wave-producer that also operates like a loudspeaker. 


Solve, was to transform a motion of great 
amplitude and little force, such as impinges 
on the drumskin, into a motion of small ampli- 
tude and great force, such as had to be com- 
municated to the fluid of the labyrinth.” 


Helmholtz observed, in the transfer- 
ence of vibration to the fluid of the 
labyrinth, that the particles of air com- 
municated to the drumskin have in them- 
Selves comparatively large amplitudes of 
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vibration, yet, because of their low den- 
sity, they have no great amount of 
inertia; and consequently when their 
motion is impeded by the drumskin of 
the ear, they are not capable of exerting 
any sensible pressure against it. Sim- 
ilar physical problems in mechanics are 
solved on the lever principle, or by the 
principles employed in hydraulics and 
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was removed from the influence. Al- 
though my studies point convincingly to 
the conclusion that the sensitizing wave 
functions similarly to the vibrations of 
the train and motor, I can only surmise 
that the quality of the sensitizing wave 
is responsible for the “carry-over” effect. 

No harm can possibly be done to deaf 
persons by the application of the wave 
because it is one that human ears are 
always unconsciously 
value of the wave can be fully obtained 
only by intelligent application. 

Especial attention will be paid to de- 
vising means which will allow aurists to 
ft the wave with the like degree of 
satisfaction that the oculist derives from 
fitting lenses for correcting defective 
vision, | 

It is anticipated that many aurists will 
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misunderstandingly disagree with my 
theories, but I feel compelled, because 
of results obtained and the co-operation 
of several eminent authorities, to give 
to the world an idea which I fully recog- 
nize as requiring further effort to obtain 
ultimate results. 

While I have experienced the great- 
est satisfaction from results obtained, it 
must be understood that there have been 
accompanying disappointments. Above 
all things I do not wish to arouse false 
hopes. Many prominent otologists have 
made the same remark to me when dis- 
cussing the invention; “It seems too 
good to be true.” But its truth has been 
demonstrated irrefutably in many cases 
even in creating good hearing and nor- 
mal-toned speech in a child of six, who 
had been classed as a deaf mute. 


THE NEW METHOD WILL REPLACE THIS 
The new wave-producing device does not require the use of headphones such as are 
ased with the systems in which the speaker's voice is amplified in a microphone that 
$ placed before him and sent through wire connections to telephone receivers that 


are 


worn by a deaf audience. With the Eldred system a person may move about. 
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ONE OF THE FIRST SINGLE-CONTROL SYSTEMS 


Figure 1: This wiring diagram demonstrates one of the earlier schemes for tuning 
two resonant circuits by means of a common capacity tuning element that is adjusted 
by a single knob. 


SINGLE-CONTROL RECEIVERS 


This latest development is the receiver of the future—and the 

immediate future sets, no matter what circuit they employ, 

must be simplified in control if radio is to be introduced into 
practically every home in our country 


By LAURENCE M. COCKADAY 


P to three or four years ago the millions of people who have been drawn 
men and boys who were interested into the radio game by either its recrea- 
in radio receiving and transmitting ap- tional appeal or by its educational fea- 
paratus were relatively few in number. tures. 
Their interest was of quite an experi- The vast majority of those who have 
mental and scientific nature. been attracted to the field are broadcast 
But with the advent of popular broad- listeners with little or no technical train- 
casting and its development from that ing and without much interest in scien- 
time to this, there have been literally tific matters. However, these people 
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have a lively interest in receiving appara- 
tus, although they know little about its 
intricacies. It is, therefore, not extraor- 
dinary that the modern trend of receiver 
design is one of simplification in con- 
trol. 

The early receivers that 
‘some of the more complicated and sen- 
sitive circuits contained, in some in- 
stances, as many as ten to fifteen tuning 
controls for selecting between signals 
transmitted on various wavelengths. 
- During the last two years, however, the 
tuning of the more popular receivers has 
been reduced to not more than three to 
five controls. This means that most of 
the modern sets have no more than that 
many dials or knobs on the panel. 


An interesting system that indicates 
great foresight and ingenuity on the part 
of the inventor, and a significant one, for 
reducing the number of controls in re- 
celvers, was devised some fourteen years 
ago by John V. L. Hogan. the well- 
known radio engineer. In his patent* 
Mr. Hogan describes a method for tun- 
ing various circuits to resonance by 
means of a number of associated tuning 


*U. S. Patent No. 1,014,002. 
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e.ements mounted on a single shaft or 
controlled by a single dial although con- 
nected electrically in different circuits. 

The object of this scheme is, briefly, to 
tune a number of resonant circuits by 
rotating a single control knob. 

The significance of this method has 
only recently been apparent. 

In Figure 1 we find a wiring diagram 
of the early Hogan single-control receiver 
that employs two tuned circuits that are 
controlled by a common tuning element. 

The common tuning element consists 
of two variable condensers, C2 and C3, 
which, of course, must be of equal ca- 
pacity and must contain the same ca- 
pacity ratio of maximum to minimum. 
These two condensers are arranged on 
the same shaft on which they revolve at 
exactly the same rate, and as the rate 
varies, the capacity of each one is always 
approximately equal to the other. The 
two inductances L2 and L3 are also of 
equal fixed values of inductance. The 
condenser C4, which was contained inside 
the receiver, was set only once to balance 
the capacity of the antenna. The coil 
L4, also a variable instrument that is 
inside the cabinet, is varied to equal the 
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AN EARLY SINGLE-CONTROL METHOD FOR AN 
INDUCTIVELY-TUNED CIRCUIT 


_ Fycure 2: One of the early methods of tuning two resonant circuits by means of a 
common inductance tuning clement that is rotated by a single dial or knob. 
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A TRIPLE-UNIT CONDENSER 


Figure 3: This picture shows a triple-unit condenser* The three units A, B and 

C may be used for tuning three resonant circuits. This condenser would be suitable 
for a two-stage tuned radio-frequency receiver. 

* General Instrument Co. 
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A TRIPLE-UNIT WITH VERNIER SINGLE-CONTROL 


Figure 4: Another make of common tuning element, a triple vernier condenser,* 
is shown here. In this unit, the three sections A, B and C are all controlled by the 


single knob. The insulation of the unit is composed of six pieces of hard rubber. 
* Lombardi Radio Mfg. Co. 
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A DOUBLE-UNIT FOR SINGLE-CONTROL 


Ficure 5:. This picture shows a double-unit condenser* which consists of two 

units A and B. This unit can be adapted to a single-control, four-circuit tuner or a 

single-control superheterodyne. It could also be used for tuning a single-stage, 
radio-frequency receiver. 

* Amsco Products, Inc. 
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A LARGE CAPACITY DOUBLE-UNIT 


Ficure 6: This double-unit* ts also composed of two condensers A and B mounted 
on the same shaft. 
= Allen D. Cardwell Mfg. Corp. 
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inductance of the antenna plus the in- 
ductance of the coil L6. 

In this early type of single-control 
receiver, when the two circuits were 
balanced up as indicated, the two con- 
densers that formed the common tuning 
element could be rotated by a single knob 
and still the two circuits would be kept 
in resonance through the whole wave- 
length scale. When this condition was 
established, a practical single-control re- 
ceiver was evolved. 

This specific instance demonstrates the 
idea of using condensers as a common 
tuning element. | 

The inventor also described and used 
a circuit shown in Figure 2 in which he 
incorporated variable inductances as a 
means for ‘accomplishing the same re- 
sults. ` This receiver is shown diagram- 
matically in Figure 2, in which the in- 
ductances in the two tuned circuits are 
varied in steps of equal amounts in both 
circuits by a single control knob. These 
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two inductances are shown in the dia- 
gram as L2 and L3. 

Additional inductances and capacities 
L4 and C2 are used inside the cabinet 
and these are adjusted only when the 
set is first connected to a new antenna. 
These two elements are used to com- 
pensate for the capacity and inductance 
of the antenna indicated as Cl and LI. 
When this initial adjustment has been 
made, the various wavelengths may be 
tuned in by adjusting the inductance 
tuning-element knob. ! 

Either of these two simple plans for 
obtaining a single-control receiver may 
be used with the more complicated and 
effective receivers, such as used today. 

During the last five years most of the 
engineering work on receiving sets has 
been directed toward circuit development, 
and, during that time, we have had 
four major types of circuits which have 
come into general use. These may be 
enumerated as follows: 
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A RACK AND PINION CONTROL SYSTEM 


Figure 7: A method for controlling two tuning units by means of a rack and 
pinions. The control knob is indicated as attached to the center gear. 
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TUNING UNIT # 2 


A BELT-OPERATED CONTROL SCHEME 


Ficure 8: Another method that has been used for the single control of two units. 
The control knob rotates the units in synchronism by means of a belt and rollers. 
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A SIX-UNIT, 


SINGLE-CONTROL CONDENSER 


Ficure 9: A complete umt* consisting of six condensers A which are all fitted 

š to the same shaft and controlled by a single dial C. The dial is attached to an 
auxiliary shari E which operates the condensers through the bevelled gears D and 
5 : -Six resonaitt circuits may be tuned with this single unit. 


1. Regenerative circuit; 

2. Transformer-coupled, radio-frequency cir- 

3. panel ‘radio-frequency circuits ; 

4. Superheterodyne circuits. 

~The development of receivers along 
these four lines has been merely a re- 
finement of circuit design and circuit 
stabilization. This work has resulted 
in some really excellent receivers and in 
some cases, the ease of control has been 
greatly improved oyer the earlier cir- 
cuits of the same classes. 
class, No. 2, we can neglect, as only one 
circuit is tuned. However, by the appli- 
cation of the Hogan scheme to the other 
three of these types or classes of receiv- 
ers, a receiver will be produced that 
the least informed novice can tune with 
ease. Such a receiver will contain only 
a single knob for adjustment, and it 
will give better results than the more 


i * Genera! Radio units assembled by Golden-Leutz, 
nc. 


The second . 


complicated sets in the hands of the 
ordinary broadcast listener. 

_An application, then, of this scheme 
will be the most important single factor 
in the future development of sets; and 
it will make radio really accessible to the 
average American. 


Applying the Single-control Principle 


The first step in modifying these types 
of receivers to combine and unify the 
tuning control, is to select the type of 
mechanical arrangement to be used. 
There are three general methods that 
can be employed: 


1. The use of a combined shaft; 

2. The use of a gear arrangement ; 

3. The use of a belt arrangement. 

All three of these methods present 
specific advantages and problems. In 
Figures 3, 4, 5, 6, 9 and 12 are shown 
a number of makes of multiple con- 
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densers that embrace the combined shaft 
principle. All four of these are of the 
finest workmanship and construction, 
and are being used in the newest. types 
of sets that are built by some of the 
more forward-looking manufacturers. 

The utilization of the second method 
allows for the use of separate con- 
densers or inductive tuning units of the 
ordinary type with the familiar “rack 
and pinion” coupling between shafts. 
This scheme is shown diagrammatically 
in Figure 7. With this arrangement it 
is extremely important that the train of 
gears fit snugly and that there be not too 
much friction. 

The third arrangement, which also has 
its supporters, employs separate con- 
densers or inductive-tuning units which 
are caused to turn in unison by means of 
rollers and a belt. 


STABILIZER 
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An idler pulley is usually used to take 
up slack so that the belt will not shp 
and thereby keep the units in proper 
relative position to each other. This 
method is shown diagrammatically in 
Figure 8. 

Any of these methods may be em- 
ployed, but for personal preference cnd 
simplicity of explanation we will con- 
sider only the first one. 


The Single-control Regenerative Circuit 


There are not many regenerative cir- 
cuits that permit the application of the 
principle of single-control. The one 
regenerative receiver that probably stands 
out as the most suitable for such use is 
the Four-circuit Tuner. 

In this type of receiver the two circuits 
that control tuning and regeneration are 
rotated in unison. Both dials are ro- 
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SINGLE-CONTROL ADAPTATION FOR A FOUR-CIRCUIT TUNER 


Ficure 10: 


The control method shown in this diagram indicates how two con- 


densers C1 and C2, when mounted on the same shaft and controlled by a single 
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nob, can be employed in a four-circuit tuner. 
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HOW THE SINGLE-CONTROL CAN BE APPLIED TO A TUNED 
RADIO-FREQUENCY CIRCUIT 


Figure 11: 


This diagram shows how th 
frequency receiver may be reduced to a single-conirol 


e tuning of a two-stage, tuned radio- 
The three condensers, C I 


C2 and C3 are mounted on the same shaft and are controlled by a single knob or dial. 
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A DOUBLE-UNIT WITH STATORS MOUNTED ON HARD RUBBER STRIPS 


Ficure 12: 


The double unit condenser* pictured above has two units, A and B. 


The stator plates are mounted on two strips of hard rubber insulation; both of the 


rotor sections are mounted on the same shaft. 


This unit may be used in the same 


manner as the two units shown in Figures 5 and 6. 


tated throughout the wavelength range at 
the same rate and both should always 
read the same in dial settings. 

By using a double-unit condenser com- 
bination in place of the usual two con- 


= densers, the two circuits (the stabilizer 


and the secondary) may be adjusted by 
a single dial. This is shown diagram- 
matically in Figure 10. Cl would be 
one section of the condenser and C2 
would be the second section. These 


-= would both be mounted on a single shaft 


and rotated in unison. 
The Single-control, Tuned Radio- 
frequency Circuit 
The application of the single-control 
idea to the tuned radio-frequency cir- 
* Hammarlund Mfg. Co. 


cuit 1s almost as simple as its application 
to the Four-circuit Tuner. 

In Figure 11 are shown the primary 
and secondary coils which are used to 
couple two stages of amplification. Con- 
nected across their secondaries are vari- 
able condensers Cl, C2 and C3, in the 
usual manner, except that these three 
condensers have a common shaft and a 
single dial as indicated by the dotted 
lines and the arrows. This arrangement 
is for condenser-tuned receivers. 

For inductively-tuned receivers of the 
tuned radio-frequency type, the general 
layout or scheme might be as shown in 
Figure 13. Here the common tuning 
element is composed of a variable in- 
ductive winding. These are shown in 
the diagram as variometers at L1, I2 
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and L3. They are each connected in the 
various stages, but they are all connected 
on a single shaft as indicated by the 
dotted lines and arrows, and are all 
operated from a single dial. 

Both of these two schemes maintain 
resonance 
over the whole wavelength range. 

It is important that the elements them- 
selves be exactly the same as each other 
and that they have the same curve of 
increase of capacity (or inductance) with 
. rotation. It is also important that all 
three instruments be set in exactly the 
. same position, considered in degrees of 
rotation, on the common shaft. 
© Some schemes to make up for dis- 
crepancies in the exact values of the in- 
struments will probably be formulated 
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when production on a large scale is 
contemplated. A small vernier con- 
denser or inductance has been suggested. 
Another method would be to make two 
of the stages tune rather broadly and 
leave one stage sharply tuned by such 


‘schemes as the use of regeneration in 


one stage. Some satisfactory way; to 
do it will be adopted. Our laboratory has 
found several methods. 


The Single-control Superheterodyne 

Now we come to the consideration of 
adopting the single-control principle to 
the superheterodyne. A few years ago, 
engineers would have thought this rather 
a wild dream. However, this application 


of single-control has been made by a 
number of engineers. 
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SINGLE-CONTROL APPLIED TO AN !INDUCTIVELY-TUNED RECEIVER 


FicureE 13: 


A method whereby a tuned radio-frequency receiver may be tuned by 


means of three variable inductances, L1, L2 and LS mounted on the same shaft and 
controlled by a sinule dial. 


LOOP TUNING 


OSCILLATOR TUNING 


LV 


HOW SINGLE-CONTROL MAY BE USED IN THE “SUPER” 


Ficure 14: 


This diagram shows how the loop tuning and the oscillator tuning in 
a superheterodyne recetver may be simplified. 


The two condensers Cl and C2 of 


the proper capacities may be mounted on the same shaft and controlled by a single 
dial, In this case, however, a small variable inductance unit LI’ should be used for 
exact settings on distant signals. 
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A RECEIVER WITH ONE DIAL THAT TUNES SIX CIRCUITS 


Ficure 15: 


This picture shows a rear view of a super-pliodyne . receiver® in which 


the multiple tuning unit shown in Figure 9 is used. This umt appears at A, and is 
enclosed in a metal shield. It tunes simultaneously the six transformers B, Ċ, D, E, . 
F and G, which are connected to as many stages of radio-frequency amplification. 


Stating the method generally, the two 
tuning elements Cl, which controls the 
loop tuning, and C2, which controls the 
oscillator tuning (see Figure 14) can 
be arranged, by choosing the right values 
of inductance in the circuit, so that they 
will vary with the wavelength sub- 
This 
means that they can be also connected 
by the same shaft and controlled by a 
single dial. Any slight variation at the 
ends of the scale can be adjusted easily 
by a vernier variomeéter or other vernier 
device as indicated in the diagram at LV. 
One engineer has already experienced 
very fine results from such a combina- 
tion.f 

In summing up, we find that the 
single-control idea for controlling the 
more complicated, and therefore the more 
sensitive and selective circuits, has a 
mumber of great advantages and strong 
points not among the least of which we 
have found to he: 


1. The simplest method of tuning; 
2. The calibrated or “logged” dial; 
3. The speediest method of tuning; 
4. The most accurate method of tuning; 


* Golden-Leutz, Inc. 


tJ. L. McLaughlin, Precise Mfg. Co. 


5. Elimination of body capacity; 

6. Better, looking sets; 

7. Sets that the novice will not hold in awe; 
8. Much better sales value. © 


The simple tuning, including the cali- 


brated feature that tells the user at just 


what point to set the one dial to bring 
in the station wanted, is sure to be 
popular. Besides, a set that a novice can 
tune as. readily as the experienced radio 
fan is a great development. 

Finally, sets that do not have so many 
“little dials and knobs and gadgets” to 
turn, to make squeals with, and to col- 
lect dust, are sure to be more popular 
with the women and the children and the 
man without technical interest. 

In other words, in single-control re- 
ceivers we will have the first sets that 
will enjoy an overwhelming popularity 
with the larger public consisting of 
men, women and children who want to 
listen without any fuss and without 


having to study technical information 
before they learn the particular tricks 
of the particular make of receiver they 
happen to own. 

These are the reasons why the single- 
control receiver is fast coming into vogue 
and why it will stay. 
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ONE OF THE FIRST SCIENTISTS TO EXPOUND 
A PRACTICAL TUNING METHOD 

ProFessor MicHAEL I. Purın of Columbia 
University, New York, is known to the engi- 
neering world for his loading coil which made 
long distance wire telephony possible. In 
1894 he stated the principle of tuning or elec- 
trical resonance as applied to driving and 
radiating circuits before the introduction of 
radio telegraphy. His ideas with improvements 
were applied soon afterwards to practical radio 
work. 


RADIOS GREATEST MATHEMATICIAN 

CHARLES P. STEINMETZ, who was perhaps 
the world’s greatest electrical mathematicioi, 
made distinct contributions to radio science 
through his experiments with high-frequency 
currents and through his formulas based on 
these laboratory observations. Many of Stein- 
mets’s calculations.are the basis for some of 
the most tmportant phases of radio-telephone 
engineering. 


THE CREATOR OF THE THREE-ELECTRODE. 
VACUUM TUBE _ 

In 1904 Dr. Lee De Forest began experi- 
ments with flames used as rectifiers of high- 
frequency currents. This work was followed 
11 1906 by the invention of the audion, a vacuum 
tube with thre electrodes, that turned out to 
be a practical radio receiving and transmitting 
device, whereas its predecessor, the Fleming 


“valve” with two electrodes, had been used 


mainly for receiving. This tube with a “grid, 
the third electrode, proved also to be the most 


sensitive radio detector then im existence. 
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5 THE MAN WHO MADE POSSIBLE 

4 l COMMERICAL TRANSATLANTIC 

RADIO COMMUNICATION 

n Wuen Fessenden built his famous continu- 

iy ous wave alternator with which he communi- 
„n cated by radio telephone for a short distance, 
y E. E. W. ALEXANDERSON assisted him. Later, 

a în, 1917, Alexanderson built a 200-kilowatt 
alternator which became the basis for trans- 

` oceanic communication of the present day. 


THE “FATHER OF WIRED WIRELESS” 


Mayor GENERAL GeorcE O. SQUIER, who had 
- the good fortune to: be an assistant to Sir Wil- 
liam Preece in his later radio experiments, 
’ became interested in the behavior of electro- 
magnetic waves that could be made to follow 
‘wires. About 1912, General Squier developed 
a system in -which high-frequency waves are 
guided by wres so that several of these im- 
: pulses may traverse a single wire at the same 
instant whether the bare conductor be over or 

‘ under ground or water. 


” THE FOREMOST INVENTOR OF CRYSTAL’ 
r DETECTORS 

Iw 1906 G. W. Pickarp invented a detector 
> of electromagnetic waves. It proved to be 
i practically as sensitive as Fessenden’s liquid 
> detector and was more economical than Flem- 
‘ ing’s “valve” or vacuum-tube detector that was 
i still unperfected at that time. Pickard used 
‘silicon, galena and tron pyrites for his de- 
tector crystals, and these are still widely used. 
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THIS TYPE OF FLAT-TOP ANTENNA IS THE BEST FOR ALL-ROUND USE 


When tuned primary circuits are used, tt 1s advantageous to have a parallel-wire 
. antenna instead of the long, single wire that has become so popular for broadcast 
- receplion. 


© HOW TO IMPROVE 
Broadcast Reception 


VI: Increasing the Selecting Power of Your Receiver 


This series of tuning-circuit articles was prepared by one of the most 
experienced radio engineers in the world for the special benefit of the 


broadcast listener. 


The preceding five articles of this series include: 


“The Effects That Occur in the Transmitting Station,” August, 1924; 


“Helpful Hints on Tuning,” 
ceiver,” October, 1924; 
1925 


September, 1924; 
“Noises That Come in With the Waves,” 
; “Cutting Down Spark Interference,” 


“Oscillations in the Re- 


January, 
February, 1925. 


By JOHN V. L. HOGAN 


N concluding the previous article* 

some suggestions were given that 
should have assisted in improving the 
selectiveness of any single-tuned-circuit 
crystal receiver. Such receivers are the 
least selective of all the types that are in 
large use, and consequently they need the 
most improvement. It was pointed out 
that to get the utmost selective power 
of which a crystal receiver is capable, 


* “Cutting Down Spark Interference,” in POPULAR 
Rapio for February, 1925. 


one must adopt the double-tuned-circuit 
arrangement, which in general is much 
superior to any single-circuit arrange 
ment, 

Of course, the object for which we 
are striving is the elimination (or, at 


‘least, the reduction) of interference that 


troubles us in the reception of broadcast 
programs. 

We have considered spark or code in- 
terference most specifically, and we saw 
that, although some improvement may 
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be ‘expected as a result of the reduction 
of -the number of radio code messages 
beirig -sent on waves that lie within the 
broadcasting range, we must go farther 
than this to get the desired relief. The 
situation will be greatly aided by the 
installation and operation of higher- 
powered broadcasting transmitters, for 
the reasons that were explained in some 
detail in the earlier article. But, it will 
take time to get these stations into oper- 
ation. Meantime, we should improve 
our receivers so that they will better 
discriminate between the music and the 
speech and the undesirable code inter- 
ference. This improvement must natu- 
rally be sought through increasing the 
selective power of our receiving sets. 


Sparks Cannot be Completely 
Excluded 


It is well to remember that even the 
most nearly ideal radio receiver, from 
the point of view of selectiveness, will 
not entirely exclude interfering signals 
sent out by powerful and nearby spark 
transmitters. Nevertheless, most of the 
radio receivers in use are of types that 
can be substantially improved in their 
capacity to cut out spark signals, and, 
what makes the improvement of added 
value, they will at the same time become 
better able to choose between the sig- 


nals of different broadcasting stations 
that operate on adjacent waves. Thus, 
while we are attempting to get more 
satisfactory conditions for listening to 
broadcast programs without interrup- 
tion from ship or shore spark transmit- 
ters, we will simultaneously be reducing 
our troubles from “cross talk” or direct 
program interference between broadcast- 
ing stations. 

We should consider next the way in 
which two-tuned circuits may be used 


with crystal receivers. 


The most satisfactory arrangement is 
to tune the antenna-to-ground circuit 
separately and to couple it transformer- 
fashion with a second tuned circuit to 
which the detector is directly connected. 
Such a receiver is shown in Figure 1, 
in which the first or antenna-to-ground 
circuit is shown at the left extending 
from the antenna A through the primary 
coil L, and the primary tuning conden- 
ser C, to the ground connection G. The 
size of the coil and condenser, to give 
best results, will depend upon the size 
of the antenna to be used. As a general 
rule, the larger the antenna is, the 


smaller the coil may be and the larger 
the tuning condenser that may be used. 

For this sort of circuit it is desirable 
to use an antenna that is not too long 
and which is large or has great capacity 


A CIRCUIT THAT WILL IMPROVE THE CRYSTAL RECEIVER 


Ficure 1: 


This hook-up with a crystal detector will give high selectivity because 


of the coupled circuits and the method of tapping the secondary coil. 


332 


through its umbrella-rib or parallel wire 
formation. If you have a single tall flag- 
pole or similar support, an umbrella an- 
tenna constructed on it is very effective. 
The individual wires should not be over 
75 or 100 feet long, and all of them should 
be of the same length, including the down- 
lead to the receiver. If you have available 
two masts or points of support you will 
get good results from four parallel wires, 
each of which should be not more than 
50 or 60 feet long, and hung at least 
three feet apart between spreaders. 


The Primary Coil and Condenser 


With a fair-sized antenna of the sort 
just described, the primary condenser C, 
may be of .0005 or even of .001 mfd. 


capacity, and the coil L, may be chosen » 


by trial so that the broadcasting waves 
come at intervals that spread well over 
the scale of the condenser. A good coil 
to begin with would have 100 turns of 
No. 22 DCC -copper wire wound on a 
tube three and a half or four inches in 
diameter. If the antenna is of fairly 
high capacity, it may be found that the 


down the condenser scale.’ If, for. in- 
stance, WEAF (610 kc or 492 meters) 


tunes at less than 70 or 80 divisions on . 


a 100-part scale, it 1s an indication | that 
the number of turns on the coil may be 
reduced to advantage. The same indi- 
cation may, of course, be obtained by 
noting the tuning point of any of the 
lower-frequency (longer-wave) stations : 
such as KSD, KYW, WNYC, WCX-or 
WIP. What is sought is to make the 
coil of such size that the lower frequen- ! 
cies tune at the maximum-capacity end of ; 
the condenser scale,-because then the tun- 
ing adjustment will be most effective over ; | 
a ‘large part of broadcast wavelengths. : 
If the coil L, has*too few turns for 


the antenna you are using, or, in-other = 


words, if the antenna is too smali for 
the coil, you have the option of adding 
more wires to the antenna (it is not so 
good to increase its length) or of in- 
creasing the coil. 


F 


` , 


condenser. 
long-wave broadcasters ‘ ‘tune in” too far ., 


art 


connection with a variable condenser of ; 
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As a general rule, it is better to en- 
large the antenna than to use more than 
100 turns on the coil. You can, of 
course, tell whether the coil or the an- 
tenna is too small, because the medium- 


' wave stations such as WJY, WGY or 


WEI will tune at the high-capacity end 
of the condenser scale instead of near the 
middle. Thus, if you cannot reach the 
longer-wave stations on your condenser 


dial, you will have to add turns to your 
coil or else increase the size of the an- 
tenna. Sometimes the use of a larger 


tuning condenser will do the trick. How- 
ever, because the effective capacity of the 
whole circuit is limited by the capacity 
of the antenna, this does not help as 
directly as an increase in the coil would. 


The Secondary Circuit 


The tuned, secondary circuit consists 
of the secondary coil L, and the second- 
ary tuning condenser CZ 


This is a simple closed. circuit the tun- : 
~ing range of which depends ` almost en-..: 
; tically upon the size of the coil ‘and the 
Forty turns of No. 22 DCC.: 


on a three and a half inch tube as the a 
. coil will ordinarily work quite well in ` 


.0005 mfd. maximum for C,. 


this coil you should tap it at the ten 


_ twentieth 


(midpoint) and thirtieth turf 


so that the detector connection “may 


ary 


attached, 
may be.that your- present receiver Coh- 
tains the parts necessary for this second- 
circuit.” Some sets have a coil and 
a variable condenser in series with it for, 
tuning the antenna circuit ; and, if yours 
is one of these, you need only connect the 


_ antenna and ground, binding posts to- 


gether by a short piece of wire. 


Then, 
if -the detector is connected across the 
coil within the set, your outfit will be 
like the secondary circuit of Figure 1, 
except that the lead from -the detector will 
be connected to the left-hand end of the 
secondary coil instead of to the tap X.. 

Of course, your antenna and ground 
are to be disconnected from the set and 


as will be described later, _ ee 
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Signal Corps, U. S. A 


THE UMBRELLA ANTENNA HAS NO DIRECTIONAL EFFECT 


This type of aerial has a large electrostatic capacity on account of its numerous 

wires. The individual wires should be not more than 100 feet, and all of them 

should be as near the same length as possible. The down-lead should not be longer 
than the antenna wires. 


connected to a separately tuned primary 
coil and condenser as described in the 


preceding -paragraphs. 
How to Connect the Detector 
The detector circuit of F igure 1 con- 


sists simply of the crystal detector itself, | 


at D, an accumulating condenser -of .001 
or 002 mfd. (the size of this condenser 
is not particularly mportanti) and the 
headphones. 

The detector is not connected across 
the entire secondary coil, but instead its 
upper lead-wire runs to a tap on that 
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coil as indicated at X. Ordinarily about 
half-way down the coil there will be the 
best average position for this tap, but, if 
still greater selectivity is desired in tun- 
ing to strong signals, less than half the 
turns may be included between X and 
the right-hand end of the coil leading to 
C,. The greater the number of turns you 
place between X and the right-hand end, 
the louder the signals may be, but you 
will obtain less selectivity. Under some 
conditions the use of the midpoint tap 
will give not only greater selective power, 
but also louder signals than a position 
for X including more turns in tne branch 
circuit containing the detector. This, 
however, is a matter that must be deter- 
mined by trial under your particular 
working conditions. 
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The only factor that remains to be con- 
sidered is the coupling between the pri- 
mary and secondary coils, which is indi- 
cated by the double-ended arrow marked 
K. This shows that the coils are in- 
tended to be relatively movable along the 
line of their common axis; you may fix 
L, in position and arrange L, so that you 
may slide it back and forth. It should 
be possible to move the coils together 
into the abutting or end-to-end position, 
or to separate them so that two or three 
inches of free space will separate their 
nearer ends. It is not necessary to make 
one coil slide within the other, as has 
been done in many old designs of couplers. 
Ordinarily the circuit will show very poor 
selective qualities with the coils in this 
position. 
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TUNING CHART FOR A SIMPLE-COUPLED RECEIVER 


FIGURE 2: 


The settings for any station may be found from this curve. 


For in- 


stance: WJZ at 660 kilocycles (455 meters) will tune at 39 on the primary and at 
58 on the secondary. It is most convenient to plot these curves in kilocycles, as 
they are expressed in tens. 
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A SIMPLE VACUUM-TUBE HOOK-UP 
This is a type of selective circuit that employs tuned antenna and sec- 
ondary circuits. If a WD-11 or WD-12 tube is used, the “A” battery need be only 
a single dry-cell and the “B” batiery a small 2214-volt block. 


FIGURE 3: 


How to Adjust the Receiver 


Having set up the circuit in accord- 
ance with the above suggestions, you will 
find it rather different in behavior from 
(and far superior to) the usual crystal 
receiver. To learn to use this improved 
receiver, it is well to begin with the two 
coils abutting and at a time when you are 
certain that several broadcasting stations 
in your neighborhood are transmitting. 
Also, you will need a test buzzer to make 
sure that your crystal is adjusted to a 
sensitive point. With the ordinary crystal 
set you will hear something as soon as 
you start to adjust your detector, and, 
thereafter, tuning adjustments will merely 
improve or hinder matters a little. With 
this outfit you should hear nothing un- 
less your crystal is in sensitive condition 
and both your tuning condensers are prop- 
erly set. l 

Therefore, begin. by making your crys- 
tal respond strongly to the test buzzer, 
and slide the two coils close together. 
Listen in the headphones carefully, set 
the antenna or primary tuning condenser 
at 100 and then swing the secondary con- 
denser slowly back and forth between, 
say, 60 and 100. If you hear nothing. 


set the primary condenser at 95 and. 


search again with the secondary conden- 
ser. Continue to reduce the primary 
condenser in five scale-reading steps and 


swing the secondary condenser more 
widely through its scale as the primary 
setting becomes smaller. If your set is 
working and if there is any station that 
is transmitting within your range, you 
should “pick it up” without difficulty. 
Once you hear a station, find the best 
positions for both condensers and write 
them down. Try to get similar records 
for a number of stations throughout the 
wavelength range that your set covers. 
It may help you the first time you at- 
tempt to pick up these stations if you 
connect the detector across the entire 
secondary coil. If vou have to do so, 
you should then tune for the same sta- 
tions again and record the tuning set- 
tings when the midpoint tap X is used. 
You will be surprised by the improve- 
ment in tuning sharpness that the use 
of this X tap produces. 


The Effect of Reducing Coupling 


Having prepared a list of stations and 
their best tuning settings as above, mark 
it “IK maximum” (indicating that it ap- 
plies when the coils are as close together 
as possible —i.e., with the maximum 
coupling) and then go through the 
process again with the ends of the two 
coils one inch apart. This will shift the 
tuning positions on both condensers 


somewhat, but the earlier records should 
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| BUZZER 
UIT 


DRY CELL KEY ORFUSH BUTTON 


THE TEST BUZZER ARRANGEMENT 


An old electric door bell will perform the neces- 
sary work if the clapper is cut off and wired 
up, as shown above. When the buszer ts oper- 
ated, an electromagnetic field around the pig- 
tail will affect the receiving circuit; this affect 
will be heard in the headphones if the crystal 
detector 1s properly adjusted. 


be of considerable help to you in locating 
the stations under this new condition of 
looser coupling. 

You will observe that the tuning will 
have sharpened up a good deal, and the 
signals in some cases may be a little 
weaker. Make a list of the settings for 
the several stations with “K one inch,” 
for future reference. If this separation 
of the coils gives you adequate freedom 
from interference, you need experiment 
no further. You may find it worth 
while, nevertheless, to try a coupling 
distance of two inches or even more, 
and to reduce the number of turns in 
the detector portion of the secondary 
coil. 

For your antenna and detector you 
will find some coupling and X tap 
position that give the best all around 
results; and that is where you should 
conclude your tests. If you “log” the 
tuning settings for a number of stations 
under these conditions you can draw a 
tuning curve such as is shown in Figure 
2, which will be of great assistance to 
you in locating the adjustments for other 
stations of which you know the wave- 
frequencies or wavelengths. 
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Using Coupled Circuits with Vacuum 
Tubes 

You will see at once tnat the fore- 
going instructions for operating a two- 
tuned-circuit receiver apply when you 
have built up the secondary circuit with 
a coil such as that described or when you 
are using the circuit of your old receiver 
as a secondary. You may have to use 
some ingenuity in mounting the antenna- 
circuit coil if you have utilized the old 
receiver, but this should present no real 
difheulty if you remember that it is to 
be arranged next to the secondary coil 
and with a common center line or axis. 

It is perhaps not so obvious that the 
same general arrangement may be used 
simple or non - regenerative 
vacuum-tube detector. The vacuum tube 
is two or three times as sensitive as the 
crystal, and requires no adjustment of 
contact points; consequently its use 1s 
often well worth while, even though it 
is more expensive and requires two sets 
of batteries. 

Figure 3 shows a very simple single- 
tube receiver circuit corresponding to 
Figure 1 except for the change in the 
detector. The tap X has been left out, ` 
because the vacuum tube ordinarily does 
not affect sharpness of tuning in the 
secondary circuit as much as the crystal 
does; thus it becomes possible to con- 
nect its grid-fhlament circuit across the 
entire coil without much if any loss. 


How to Simplify the Tuning 


Adjustments 


The principle of tuning and loosely 
coupling the antenna circuit may be 
applied to practically any receiver from 
the simplest crystal set, such as that de- 
scribed, to the most complicated super- 
heterodyne. In most cases the change 
is well worth while, because of the free- 
dom from spark interference and cross- 
talk that it gives, even though, as ordi- 
narily applied, it requires the tuning of 
an additional condenser. With the large 
number of broadcasting stations now in 
operation, and with the coming of higher 
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powered transmiiters, increased selectivity 
is particularly valuable. 

It is feasible, moreover, to tune the 
antenna circuit at the same time and 
with the same motion that tunes the 
secondary or closed circuit by using 
equalized and simultaneously variable, 
double condensers. That invention (which 
I described some ten or twelve years ago 
in connection with commercial radio re- 


celvers) provides the ease of tuning that 
is characteristic of single circuits and 
besides the high selectivity of multiple- 
tuned circuits. ` 2 

“In the forthcoming articles of this 
series I will explain the application of 
single-control tuning to broadcast re- 
ceivers of several types in conjunction 
with the discussions ‘of. how to avoid 
various types of station interference. 


© The Radio one 


THE complaint is now made that free broadcasting is killing the theater. 


The death radio! 


3 = THEY cannot raise money for bro 
- © solution to the problem would be to 


adcasting by taxing my patience. My 
charge saxophonists a dollar a toot. 


Wırm the movies taking me- out at night and the radio keeping me at 
home, I am always of two minds. And I don’t need either of them much. 


It’s a long time between thinks. 


I RECENTLY saw a headline, “Explorer MacMillan Breaks Radio Record.” 
Yes, they’re making the things more like phonographs every day. 


Miss Bort, the opera singer, says she was scared when she faced the 
microphone for the first time. Introducing to the profession a brand new 


ailment called “offstage fright.” 


A JOY-KILLING professor foresees 


the time when “laughter, like alcohol, 


will have no place in America.” This sounds like the dark-brown pes- 


simism of one who has just been li 


i Many a man who tries to sell hi 


ceeds in giving himself away. 


stening in on a humorous monologue. 


mself to his unseen audience only suc- 
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PUT YOUR TUBES WHERE THEY WORK BEST 


By changing -your tubes around in the sockets, you will often find some 
that work better as detectors and others as amplifiers. 
unscrew two tubes at a time as shown above and interchange them wthout 
Ietting them out of your hands, 


To avoid mistakes, 


KEEP YOUR RHEO- 
STAT. SCREW- 
CONTACTS 
TIGHT 


Many rattles in a 
loudspeaker can be 
traced to poor con- 
nections im a rheostat. 
When possible, unmount 
your rheostats and tight- 
en the screws that hold 
the terminals—as demon- 


strated in the picture at 
the left. 
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TUNING THE TRIRDYN 


The two controls conveniently placed allow for easy tuning. The small knob in the 
cenler of the panel controls regeneration and seldom has to be reset. 


HOW TO GET THE MOST OUT OF 
YOUR READY-MADE RECEIVER 


No. 4: THE CROSLEY TRIRDYN 


This series of articles explains the theory, operation, equip- 


ment and care of standard receiving sets 
This series does not indorse the product sit any manufacturer or~ make 
comparisons between’ receivers. The sets already described include: No. 1, 


the Eagle Neutrodyne; No. 2, the Radiola SUDEP PEerOdy ny No. 3, the 
Melco Supreme Receiver. 


By S. GORDON: TAYLOR 


HE Trirdyn is a receiver that is 
especially designed for economy in 
first cost and in upkeep. The circuit of 
this set is so arranged that three vacuum 
tubes perform the function of five, thus 
saving the cost of two tubes and greatly 
reducing the battery current consumption. 
This saving in tubes is accomplished 
through the use of both the regenerative 
and reflex principles. 
In Figure 2 you will notice that the 


antenna binding post l is connected tto. | 
one end of the coil L1 while the other 


end of this coil goes to the ground con- 


nection. Thus the radio energy, which 
is intercepted by the antenna, passes 
through coil L1 and thence to the 
ground. The energy from the antenna 
does not pass directly through the entire 
receiver, but only through this one coil. 
However, coil L2 is within the magnetic 
field of coil L1, and by induction, a cur- 
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HOW TO USE 


rent flow is set up in -L2. This induced 


current in L2 makes the first vacuum 


tube function through the connection to 
the grid - (the zig-zag line of VT1). 

By the-~action ae a vacuum tube a 
small amount of energy in the- grid cir- 
cuit is amplified so that the plate: -circuit 
current becomes much greater. The tube 
itself cannot supply this additional cur- 
rent, but it does control the flow of cur- 
rent from a high-voltage battery that is 
called the “B” battery. The. supply. of 


current to the grid circuit of VTI is there- 


fore amplified, the amplified current flow- 
ing from the 90-volt “B” battery, through 


the primary of AFT2 and coil L3, to the | 


plate of the tube. 

As L4 is in inductive relation to: L3; 
it has a current set up in it, which pro- 
vides the input energy for VT2. By 
this somewhat indirect method the input 
energy to VT2 is much greater than the 
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E reaches: the detector tube, 
high-frequency alternating. current with 
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energy obtained from the antenna, -be- ` 
cause VT1 amplifies this.current:. VCI1 _ 
and VC2 are put in the set so that the 
circuits may be tuned to resonance with. 
the frequency (or wavelength) of a 
transmitting station, and: thus prevént 
interference froni other stations. - VT2 . 
is the detector tube, and the grid-con- ` 


‘denser and grid? leak shown at Cl and 


R3- are provided to facilitate the de- 
tecting action of this tube. , 

“ Before the -energy from an incoming 
it is a 


a frequency. from 500,000 to 1,500,000 
cycles (alternations a second). What 
this frequency is depends upon the fre- 
quency of the transmitter to which the 
receiver, is tuned. These frequencies are 
far above the band of audible frequen- 
cies. However, the detector’s function 
is to change this high-frequency alter- 
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FRONT VIEW OF THE SET 


FIGURE I 


The symbols used are the same as those used in Figure 2, except that 


in this case they indicate the dials and knobs which control the instruments répre- 


sented by the symbols. 


The only variation ts in the case of the knob Y, which is 


provided for the purpose of varying the coupling between coils L4 and L5. 
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nating current into a somewhat different 
form so that it becomes capable of 
operating the electrical mechanism of a 
headphone or loudspeaker—instruments 
that convert electrical energy into sound 
energy. When headphones are con- 
nected into the plate circuit of a detector 
tube, the received signals become audible, 
although, of course, comparatively weak. 

By a process known as regeneration, 
energy is transferred from the plate cir- 
cuit of the detector back to the grid 
circuit of the same tube and through the 
tube again; in this way the volume of the 
signals is built up through the amplify- 
ing action of the vacuum tube. 

In the Trirdyn receiver this is done 
by means of coil L5, in the detector 
plate circuit, which is placed in inductive 
relation to coil L4 of the grid circuit. 
This energy is passed through the de- 
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tector tube over and over again, within 
practical limits. The amount of “feed- 
back” is regulated by varying the coup- 
ling between the coils L4 and L5. 

Coupling that is too close permits too 
much energy to feed back which causes 
oscillation (a condition which evidences 
itself by distortion, noise and whistling 
in the loudspeaker or headphones). On 
the other hand, if the coupling between 
L4 and L5 is too loose, there will be 
little “feed back” or regenerative action. 
Proper adjustment of the coil L5, that 
is accomplished by moving the knob Y 
in Figure 1 in or out, gives a good de- 
gree of amplification. Through this 
process the detector tube becomes equiv- 
alent to two tubes—a detector and an 
amplifier. 

The use of the regenerative principle 
not only increases the volume of signals 
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“HOOK-UP OF TRIRDYN RECEIVER 


FIGURE 2: 


This ts a schematic wiring diagram of the receiver. The symbols shown 


for the various instruments correspond with those shown in the illustrations. 


IO + 


(audio-amplification) but also makes the 


. Teceiver much more sensitive, and per- 


- mits greater distances to be covered. 


In 


. this latter respect regeneration also pro- 
_ duces radio-frequency amplification. 


e. TAE fa 


Regeneration, therefore, provides some- 
what the same advantage as two extra 
tubes—one an audio amplifier and the 


Other a radio-frequency amplifier. 


Instead of connecting headphones in 
the plate circuit of the detector tube, 


. the primary of an  audio-frequency 


transformer is connected there. This is 
an instrument used to provide coupling 
between the detector and audio-amplifier 
tube and to step up the voltage of the 


= detector output circuit, thus contributing 
_ to the amplification. 


In the case of the Trirdyn the pri- 


| mary of the transformer is shown at P 


of AFTI in Figure 2. By induction the 


_ energy is transferred to the secondary S 
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LS 
of this transformer and is then im- 


pressed on the grid of the first audio- 
amplifer tube VT1. Thus VT1, which 
serves as a radio-frequency amplifier 
before detection, is also made to serve 
as an audio-frequency amplifier after 
detection. This is the reflex principle 
that dispenses with one more tube in 
this receiver. 

From the plate of VT1 the audio- 
frequency current flows through the coil 
L3 to the jack J and at this point the 
headphones may be inserted if desired. 
If the headphones are not inserted in 
the jack, however, the middle arm of the 
jack makes contact with the top arm and 
the current flows on and through the 
primary of the second audio-frequency 
transformer AFT2. The voltage induced 
in the secondary S is then impressed 
on the grid of the last tube VT3, where 
further audio amplification occurs. The 
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loudspeaker is connected to the bidding 
posts marked LS and the output of VT3 
passes through the loudspeaker mechan- 
ism, and audible signals of good loud- 
speaker volume are produced. 

Figure 11 shows a schematic arrange- 
ment of this tube-saving circuit in which 
the radio-frequency unit and the detector 
unit do double duty. Figure 10 shows a 
schematic layout of a similar circuit 
where each function is performed by a 
separate unit. This provides a good 
“picture” of the reflex and regenerative 
principles. _ 

The Trirdyn receiver is constructed 
with simplicity and economy for a goal, 
which you can readily see in Figures 1 
and -4 where the “works” are shown 
when removed from the cabinet. 
batteries, antenna, ground and loud- 
speaker are connected to the binding 
posts on the sub-panel at the rear of the 
recéiver. The leads for these connec- 
tions enter the receiver through holes in 
the back of the cabinét through- which 
scheme no wires are visible at the front 
of the receiver—not even the usual loud- 
speaker cord. 

The coils of the Trirdyn are specially 
wound and are of the so-called “pan- 
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cake” or “spider-web” type. Coils LI 
and L2 are wound on a single form, and 
L3 and L4 on another one. L5 is on 
a form by itself. It is mounted with 
its plane parallel: to that of L3 and L4, 
and is so arranged that it may be moved 
toward or away from L3 and L4.. In 
this manner the necessary variation of 
coupling to control regeneration is ac- 
complished as explained above: 

The rheostats R1 and R2 are used to 


‘control the current flow from the “A” 


battery through the filaments of ithe 
vacuum tubes. R1 controls the filaments 
of VTI and VT3, while R2 controls that 
of VT2. The battery switch S turns off 
the receiver by disconnecting it from the 
batteries. The rheostats do not need to 
be turned off. 

The Trirdyn receiver is designed pri- 
marily for use with an outdoor antenna. 
It can also be used with an indoor an- 
tenna, but reduced volume and sensitiv- 


ity will result. 


A single-wire antenna from 75 to 150 
feet in length will give excellent results 
but length will depend very largely ona 
particular set of conditions. An antenna 
of 100 feet or more in length used with 
many receivers tends to broaden tuning 


THE REAR VIEW OF THE RECEIVER 


FIGURE 3: 


As the set looks when removed, from. its cabinet. 


By comparing this 


illustration and its symbols with Figure 2 you will have a good idea of the function 
of each of the parts of. the receiver. 
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AS SEEN FROM ABOVE 


-Ficure 4: 


The top view of the receiver that shows the actual location of the instru- 


ments and - ‘arrangement of the interior. 


‘to the extent that a powerful local sta- 
‘tion will be heard éven when the receiver 
is tuned to the wavelength -of another 
‘station. In the Trirdyn this is overcome 
‘by two connections for the ‘antenna. 
Ordinarily the antenna- binding post 1 is 
used. . With it volume and distance will 
be best. 

However, if there is interference fom 
local stations, the antenna can be shifted 
over to binding post 2. Tuning will then 
be sharpened so that even distant stations 
may be heard without interference from 
local : stations. This advantage is ob- 
tained because, by attaching the antenna 
to binding post 2, conderiser C3 is. put 
in series with the antenna. This change 
in the’ circuit has the same effect as re- 
ducing the length of the antenna. If 
you use a short outdoor. or indoor an- 
tenna, attach it to binding post 1. 
| A suggested layout for an outdoor an- 
tenna is given in Figure 5. In this dia- 
gram the end of the antenna is shown 
fastened to'a*support erected on a roof 
so as to give the antenna a greater aver- 


age height. In such a ‘case the lead-in 
may be brought down parallel with the 
wall of the house, but not nearer than 
six inches and preferably two or three 
feet from the wall. The length of the 


‘antenna is measured from the insulator 


at the far end to the point where the 
lead-in is taken off. In the antenna 
illustrated in Figure 5, the length would 
be measured from one insulator to the 
other. 

The binding post G ae the back of the 


receiver is to be connected to the ground. 


The ground connection may be made 
satisfactorily to any metal connection 
with the earth. A cold-water pipe serves 
this purpose as well a5 anything, because 
it runs through the ground before en- 
tering the house. A steam radiator and 
a hot-water pipe are usually good also, 
as these connect to the cold-water pipe 
line at the boiler. If nothing like these 
are available, bury a quantity of heavy 
copper wire in moist ground, or drive 
an iron pipe about six feet into the 
ground. 
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Although the chance that lightning 
will strike the antenna is remote, it 1s 
~ nevertheless advisable to play safe by in- 
stalling a lightning arrester, which costs 
about $1.00. By means of the arrester 
the lightning, if it should happen to 
strike the antenna will pass through the 
arrester down to the ground without 
touching the receiver. An arrester is 
shown in Figure 5. 

Any standard, hard vacuum tube may 
be used in this receiver, providing the 
proper “A” battery is used in conjunc- 
tion with it. Best results will be ob- 
tained with UV-20l-a or C-301-a tubes 
because they give greater efficiency and 
considerably greater volume than dry-cell 
tubes. These tubes operate on a storage 
“A” battery. 

WD-12 or C-12 tubes may also be 
used with this set as the sockets in it 
are standard. If UV-199 or C-299 tubes 
are used, however, it will be necessary 


APPROXIMATE LIFE OF “B” BATTERIES 
WITH THE TRIRDYN RECEIVER 


“C” Battery “B” Battery Voltage 


Voltage 671% Volts - 90 Volts 
None 1.95 1 
1% 3.11 1.44 
3 5.53 2.21 
41% 10.84 3.06 


THE COMPARATIVE LIFE OF 
“B” BATTERIES 


The life of the “B” batteries is shortest with 
no “C” battery when 90 volts is used. Using 
the same “B” battery voltage, but connecting 
the 4%4-volt “C”? battery increases the “B” bat- 
tery life over three times. Or tf only 671% 
volis of “B” battery is used without a “C” 
battery the “B” battery life will be almost 
double that when 90 volts is used without the 
“C” battery. These figures do not take into 
account the deterioration of the battery when 
not in use but they. give a good idea of the 
economy of using as low “B” battery voltage, 
and as high “C” battery voltage, as will still 
permit proper volume of signals. The life of 
the “B” battery when 90 volts ts used without 
a “C” battery should be approximately four 
months, if the receiver is used an average of 
two hours a day. 
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to use adapters to furnish the proper 
connections between these tubes and the 
standard sockets. These adapters can 
be purchased in any radio store for a 
small sum. They are slipped into the 
sockets before the tubes are inserted. 

After the receiver is in operation, and 
a broadcasting station is tuned in, you 
should shift the tubes around from one 
socket to another until each of the three 
tubes has been tried in each of the sock- 
ets. You will sometimes find that one 
tube will work better in one socket than 
in another,and by changing tubes around 
in this manner you will discover the best 
combination. It is understood, of course, 
that the three tubes must all be of the 
same type, for, it is impossible to use 
one U\V-201l-a in the first socket, a UV- 
199 in another, and so on. However, 
there is no objection to using UV-201-a 
with C-30l-a tubes. 

Three types of batteries are used in 
this set. They are called the “A,” “B” 
and “C” batteries. 

Assuming that UV-201l-a or C-301-a 
tubes are used in the receiver, the “A” 
battery must be a 6-volt storage type 
with a rated capacity of from 75 to 150 
ampere hours. Lower capacity batteries 
such as the 75 ampere-hour type, which 
are low in cost, are quite suitable for 
this receiver because the current con- 
sumption of the tubes used is low. 

An important storage-battery acces- 
sory is a hydrometer—which is much like 
a fountain pen filler except that it is 
considerably larger and contains a small 
float that has a graduated scale on it. 

To test the condition of charge of the 
battery, you insert the nozzle of the 
hydrometer through one of the holes at 
the top of the battery and into the liquid 
within. By squeezing the hydroineter 
bulb and then releasing it, some of the 
battery liquid will be drawn up into the 
glass tube. The graduated scale inside 
the hydrometer tube will then be found 
to float. If the battery is fully charged. 
the scale marking on a level with the 
top of the liquid should be approximate 
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HOW TO INSTALL THE ANTENNA 


Ficure 5: This is a suggested antenna arrangement for use with this receiver. 
S - The antenna should be kept as clear from trees and surrounding buildings as pos- 
vs sible. If necessary the antenna may be supported between two poles on the roof, 
preferably not less than ten feet above the roof. In such a case arrangement should 

be made to hold the lead-in at least three feet out from the wall. 


* Wy 1,285. A fully-discharged battery will 


give a reading of about 1,150. The bat-: 


' tery should never be allowed to run 
t down to the point where it is fully dis- 
‘charged. When the hydrometer read- 
‘ing is down near 1,200, you should 
- charge your battery. Try to keep it 
“charged enough so that the hydrometer 
“will register between 1,200 and 1,285. 
If this is done the life of a good bat- 
` tery should be several years. 

c€ The battery may be taken to a local 
“battery charging station to be recharged, 
“but the most practical plan is to do the 
-charging at home, if the house is sup- 
¿plied with electric lighting current. 
Where the lighting current is alternating 
~(AC) it will be necessary to purchase 
va standard charger, an instrument which 
-rectifies the alternating current and steps 
„it down to the proper voltage. The 
, :nethod of connecting this rectifier with 
he house current and the storage battery 


is explained in Figure 6. 
If the house lighting current is direct 
i ‘DC), however, it is only necessary to 
“tse a sufficient charging resistance. Such 
k 


a resistance may be purchased, or a bank 
of electric lamps may be used as shown 
on page 269 of the March, 1925, issue 
of PopuLar Rapio. | 

The liquid in the storage battery is a 
strong solution of sulphuric acid and 
water. Precautions should therefore be 
taken to prevent it from spilling on rugs, 
floors or furniture. A good plan is to 
stand the battery on a small rubber mat 
to protect the floor. If any of the 
electrolyte, as the battery fluid is called, 
should spill, it will fall on the rubber 
mat which it cannot injure. With the 
exercise of a little care there is little 
likelihood of damage to anything from 
the battery. 

When UV-199 or C-299 tubes are 
used, a: storage battery is unnecessary. 
Ordinary No. 6 dry-cells, like those 
made for operating doorbells, are used 
for these types of tubes. The 199 or 
299 tube requires a battery voltage of 
4%, and inasmuch as the voltage of a 
dry-cell is 114, it is necessary to con- 
nect three such cells in series as shown 
in Figure 8. The estimated life of the 
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three cells is from two to three months 
when the receiver is used an average of 
two hours a day. If -it is used more 
than this, the battery life will naturally 
be shorter, and longer, of course, if used 
for a shorter period daily. 

When you use 1'4-volt tubes like the 
WD-12 or C-12, you should use three 
dry-cells, which should be connected in 
parallel as shown in Figure 9. This 
battery hook-up will provide a total of 
only 1% volts, but its capacity will be 
much greater than a single dry-cell of 
114 volts. The three cells last much 
more than three times as long as a single 
cell and are therefore more economical. 

A battery charger or charging re- 
sistance is unnecessary when -you use 
. dry-cells. 

The “B” batteries used in this receiver 
are of the same type and voltage regard- 
less of the type of tubes that are 


selected. Use two large size 45-volt bat- — 
teries, connected in series to provide a 
Storage “B” batteries . 
may be used with equally good results. 


total of 90 volts. 


You may find that 67% volts will give 
-as good results as 90 volts, especially | 
if you use WD-12 or C-12 tubes. With 
these tubes it is better to use only 67 ZA 
volts, for the smaller the voltage, the. 
longer will be the life of the “B” bat-. 
teries. | 

. The life of the “B” battet is ap- 
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‘to use a “C” 


proximately the same whether dry-cell 
or storage-battery tubes are used. The 
life of the batteries is governed by the 
amount of voltage in the tube circuit 
and by the average number of hours a 
day that the receiver is in use. The 


-table on page 346 will show the approxi- 


mate comparative life of “B” batteries 
under various conditions. These figures 
apply to such batteries as the Eveready 
No. 767 or the Burgess No. 2,306. 

A “C” battery is not absolutely es- 
sential, but as a rule the tone quality 
and often the volume of a receiver 
can be much improved with this kind of 
battery. Besides, putting a “C” bat- 
tery in the tube circuit materially length 
ens the life of the “B” batteries as 
shown in the table above. If you decide 
battery, cut the small wire 
loop that sticks up just behind the bind- 
ing post panel between the C and A 
(minus) binding posts, and separate the 
ends of these wires so that they cannot 
touch. Then connect the “C” battery as 
shown in ligure 6. 

The small dry-cell type of “C” bat- 
tery that is much like a “B” battery but 
which is smaller and has only three con- 
nections on the top; is the most suitable 
for the Trirdyn receiver. This “C” bat- 
tery has a maximum voltage of 4%. 
The best voltage for this receiver may 
be determined by experiment. The posi- 
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HOW THE BATTERIES ARE CONNECTED TO THE AUEN B 


FIGURE 6: 


The hook-up of the batteries and accessories is shown above 
gram shows the connections when a storage battery is used for the 4g 
If dry-cell tubes are used the storage battery must be 


Th is dia- 
battery. 


replaced with dry-cells, 


connections for which are shown in Figures 8 and 9. 
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THE WAY TO CONNECT THE BATTERY CHARGER | 


i FicureE 7: When a storage battery is used, a charger becomes a great convenience. 
Y. Here the connections for- the battery and charger are shown with a convenient 
7 switching arrangement. To put the battery “on charge” the switch is thrown to 
” the lower position and the charger input leads are plugged into the house lighting 


© tive (plus) tap is connected to the A 
t (minus) binding post of the receiver 
and the minus 4%4-volt tap to the C 
© binding post. While the receiver is in 
| operation, shift: the connection coming 
` from the C binding post to the minus 
3-volt tap. If the set works better on 
7 this post leave it there permanently, 
* otherwise put it back on the 4%4-volt 
" ta 
A The life of the “C” battery will be 
longer than that of either the “A” or 
“B” batteries. The “C”? battery lasts 
- approximately for a year. 
A simple way to test the condition of 


2 the “C” battery is to place the tongue- 


~ across two of the taps. If current flows, 


as indicated by a salty taste, it is a sign 


_ that the battery still has life. When you 
“ get no “taste” at the battery terminals, 
you will know your battery is dead. 

Your best results with a “C” battery 
will be most likely attained through the 
use of the 3-volt tap when you have 
_ 6-volt tubes, and the 4%4-volt tap when 

E you use dry-cell tubes. 
First connect the batteries, antenna, 


l circuit. To connect the battery to the receiver the switch is throum up. 


ground and loudspeaker as shown in 
Figure 6. Before connecting the “C” 
battery, however, be sure to cut the 
small loop of wire that sticks out be- 
tween the C and A (minus) binding 
posts. This wire is indicated in Figure 1 
by the dotted line. The antenna should 
be connected to binding post 1 for the 
first trial. 

You will notice that the small con- 
denser C1 is equipped with two clips. 
These are for the grid-leak R3. A grid- 
leak does not come with the Trirdyn 
receiver and in some cases it is not 
needed. Frequently, however, much bet- 
ter results are obtained by making use 
of a 2 megohm leak for R3. Such a 
leak can be purchased at any radio store 
for 50 cents. 

Before inserting the vacuum tubes in 
their sockets, make sure that the two 
rheostat knobs are turned as far as pos- 
sible in an anti-clockwise direction. It 
is also advisable at th's stage to discon- 
nect the wires to the “B” batterv which 
come from the B 2272 and the B 90 bind- 
ing posts. Then insert the tubes, pull out 
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A SERIES HOOK-UP 


When UV-199 or C-299 tubes are 
used three dry-cells connected in series are 
employed for the “A” battery in place of the 


Ficure 8: 


storage battery shown in Figure 6. These are 
the ordinary 1%4-volt batteries and the proper 
connections for them are shown above. 


switch S and turn the rheostat knobs 
about halfway in a clockwise direction. 
If the tubes light up, it is an indication 
that the “A” battery connections are cor- 
rect. The “B” battery can now be recon- 
nected. If the tubes fail to light, how- 
ever, it is a sign that the battery connec- 


tions are wrong or possibly that there is a 


bent contact in the base of one of the tube 
sockets that prevents one of the tubes 
from lighting. ‘Check up ‘the battery con- 
nections and make sure that the tubes 
-are making good contact with the four 
springs inside the sockets. 

Assuming that all connections are prop- 
erly made, pull out the battery switch- 
knob S and turn the rheostats on half- 
way. The receiver is now ready for 
operation. The coupling knob Y should 
be pulled out about halfway and the 
dial VC1 should be set at about 40. 
Then rotate dial VC2 slowly until a sta- 
tion or a whistle is heard. If the set 
whistles, readjust VC1 and VC2 until 
the whistle is at its lowest pitch. Then 
push the knob Y in until the whistle 
disappears. The signal that causes the 
whistle should then be heard clearly. 
Once a signal from a broadcasting sta- 
tion is heard readjust the rheostat knobs 
R1 and R2 until the volume of the loud- 
speaker is at its best. Then slightly 
readjust the dials VC1 and VC2 and 
the knob Y. 

If nothing is heard as you adjust VC2 


and repeat the adjustments. 
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when VC1 is set at 40, move VG1 to 50 
Continue 
to tune by trying dials VC2 and VCI 
at different settings. If there are any 
broadcasting stations operating at the 
time within the range of the receiver, 
they will be heard when you reach some 
point on the dials. If you find that 
several stations are operating and more 
than one can be heard at a time, change 
the antenna connection from binding 
post 1 to binding post 2. This will allow 
for greater selectivity. 

A little practice will soon give you the 
knack of tuning. After you become 
more familiar with the operation of the 
set, try varying the voltage of the “B” 
and “C” batteries as explained in this 
article under the heading “The Batteries 
That Are Required.” Through these 
try-outs you will find the battery com- 
bination that gives the greatest volume 
with good tone quality. 

Adjust the rheostats so that the fila- 
ments are lighted as dimly as possible 
and yet not so low that they prevent 
good volume. 

To turn the receiver off, push in the 
knob of switch S. This movement 
breaks the battery circuits automatically. 
The rheostats then remain unchanged 
and need not be readjusted the next 
time you use the set. 

When you tune in a broadcasting sta- 
tion with the best volume, make a note 
of the settings of dials VC1 and VC2. 
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A PARALLEL HOOK-UP 
Fictre 9: Here are the proper connections 
for the dry-cells that are used instead of the 
storage battery in Figure 6, when W D-12 tubes 
are employed, 
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HOW THE ORDINARY RECEIVER WORKS 


Ficure 10: The schematic arrangement of the units in an ordinary receiver using 
both radio and audto-frequency amplification ts shown above. In this case each 
- unit ts distinct from the others. 


il 


Fıcure 11: 
two of the units do double duty. 
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HOW THE REFLEX ARRANGEMENT OPERATES 


This diagram shows a receiver such as that in Figure 1, but in this hook-up 
The first tube serves for both radio-frequency 


and audio-frequency amplification and the detector tube also serves as an amplifier. 


When you want to pick up this station 


- - again, all you need do is to set the dials 


<> 


at the positions indicated by your nota- 
tions. But, you must use the same an- 
tenna connected to the same binding post 
as when the station was first tuned in. 
Different adjustments of the knob Y 
tend to change slightly the setting of dial 
VC2. In tuning in a station after it 
has once been “logged,” you may find 
that the setting for dial VC2 has 
changed slightly, but this variation will 
not be enough to prove troublesome. By 


setting the dials according to the records 
you have taken for various stations these 
stations will be heard but a slight varia- 
tion of VC2 may be required to compen- 
sate the variations of Y. 

Different antennas and different an- 
tenna connections at the binding posts 
will affect the settings of dial VC1 but 
they will not effect the other dial. There- 
fore, it is well to note on the tuning 
chart or “log? the antenna connection 
that was used for each station you 
recorded. 


The Next Simple “How-to- Build” Article 


In the May issue of Poputar Rapio Mr. Cockaday will tell how to construct a 
single-tube, four-circuit tuner that can be used in conjunction with the three-stage 


amplifier that was described tn the March tssue. 


This article will have a panel 


drilling plan besides the usual illustrations. 
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( HURT THE THEATER? 


International 


“Tt will hurt it,” replies WILLIAM A. BRADY, the dean 
of the producers—for reasons stated on page 354 


reports that by actual count at the box 
office, 2,876 persons mentioned they had 
heard “Abie” over the air. All of them 
had heard the play in the ether not more 
than forty-eight hours before appearing 
at the ticket window. 

A short time ago the talking machine 
people arranged to have two of their 
operatic stars, John McCormack and 
IL-ucrezia Bori broadcast songs from one 
of the big stations. The sales of records 
were reported to have shown an immedi- 
ate increase. 

That made me think. Apparently 
radio was destined to have an effect 
upon the concert and dramatic stage. 
How can the stage profit from it? 

I believe that there is a large part of 
the public which has never been especially 
interested in the theater. I believe that 
from that army it is possible to draw the 
patronage which will fill our houses. And 
I believe that radio is the ideal means of 


reaching these people and interesting 
them not only in the stage itself, but in 
the vital problems with which the stage 
deals. 

The movies originally offered much 
more of a challenge to the spoken drama 
than does radio. Yet I do not consider 
that the movies have had a harmful effect 
upon the stage. They have brought a 
knowledge of acting to thousands who 
had none before. Certainly they have 
enormously increased attendance at the- 
aters. In Chicago, where the theaters 
are open on Sunday nights, the audiences 
are composed largely of the overflow 
from the ‘motion picture houses; many 
of them are people who never would have 
gone to the theater if they had not been 
educated to the drama by the pictures. 

On my desk is a pile of some hundreds 
of letters received after my experiment 
with the “Pigs” company program. These 
contain overwhelming evidence that my 
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theory is right. Here is one, for example: 


“T have just listened to your address over the 
radio from station WOR and thank you and 
your company for the pleasure it gave me... . 
Radio will never harm good drama; on the 
contrary it will be a fine medium for exploita- 
tion. Take my own case, for instance; tomor- 
row I am going to the Little Theater and get 
two tickets for ‘Pigs.’ It was tonight’s radio 
talk that made me want to see it.” 


A White Plains merchant writes: 


“Three out of the five customers who were 
in my store when your program came through 
became interested enough to go out and pur- 
chase tickets for the show.” 


“Radio Will Affect the Theaters Just as the Films Did” 
By WILLIAM A. BRADY 


AM for the radio. I am in the “fan” 

class, too. In my New York home 
I have the very latest in receiving ap- 
paratus, and no boy of twelve, picking up 
his first clear message through the medi- 
um of a home-made set, could get more 
of a kick out of it than I do. 

But I am a theatrical producer also, 
and it is one thing to admire frankly the 
strides made by radio and another to sit 
by complacently while radio steadily un- 
dermines the foundations of a structure 
which has been a century in the rear- 
ing—the building up of legitimate the- 
atrical enterprises in the United States. 

I have been designated variously as 
“calamity howler” and “the alarm clock.” 
Well and good. If, in those roles I can 
make enough noise to wake the apathetic, 
short-sighted producers whose vision ends 
at the tips of their noses, the title will rest 
comfortably upon me. If I can arouse 
these people to the realization that there 
is such a thing as brotherhood in business 
and that without it they are headed for 
the slag heap, I shall feel that I have 
accomplished something worth while. 

The coming of radio presents a prob- 
lem somewhat similar to the coming of 
the motion picture. 

Thirty years ago the motion picture 
business was struggling for a place in 
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These are only two out of scores of 
similar letters that have reached me. 
I regard them as concrete results that 
show which way the wind is blowing. 

Radio is here to stay; all the theatrical 
producers in the world cannot knock it 
out. I do not believe that it would serve 
the interests of the stage to do so. I be 
lieve that radio can be developed as 
tremendous agency for the promotio 
of the spoken drama. 

As far as I am concerned—and [ 
speak only for myself—I welcome 
radio as an important ally. 


American commerce. At that time ft 
would have been easy for the theatrical 
people to have absorbed it entirely or fo 
have worked out a scheme of co-operatign 
which would have given them at least 4 
even break. But they only laughed ht 
the idea of motion pictures having any 
serious effect upon an institution so firmly 
established as the drama. | 

Let’s see what happened. 

My introduction to the movies was in 
1892 when I had Jim Corbett (who had 
just beaten John L. Sullivan) under con- 
tract. One day I received a telephone call 
from the Edison people in Orange asking 
ine if I would permit Corbett to box six 
rounds before the “kinetoscope.” The 
promoters offered $1,500 for Corbett’s 
services. I agreed to the proposition but 
raised the price to $3,000. For that sum 
Corbett boxed six rounds with a fighter 
named Jim Courtenay. That was the be- 
ginning. 

The first real battle to be pictured suc- 
cessfully by artificial light was between 
Jeffries and Sharkey and this was done 
by the old Biograph Company. The pic- 
tures aroused a good bit of interest and 
curiosity and were shown in connection 
with theatrical performances. | 

It was then that I began to talk to pro- 
ducers and warn them that the pictures 
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Foto Topics 


BROADCASTING A -MUSICAL COMEDY FROM THE WINGS 


The microphone that picks up the sounds is usually installed “offstage,” although 
sometimes tt is located with the footlights or suspended overhead. Here is shown the 
operators who regulate the volume of production and who do the announcing. 


were going to cut deeply into theatrical 
profits. But they (as now) sat back, 
smiled self-satisfied smiles, and laughed 
at my fears. Even when there came from 
Chicago the startling news that “Ben 
Hur,” then a popular success on Broad- 
way, had been filmed and the pictures 
were being circulated in the central and 
western states, they saw no menace. Soon 
afterward my own success, “Way Down 
East,” was subjected to the same treat- 
ment. In this case, as well as that of 
“Ben Hur,” when we questioned the right 
of the motion pictures people to thus steal 
our copyrighted ideas and material, we 
were told to go to the devil. 

At the same time a bill was introduced 
in Congress permitting any picture pro- 
ducer to film any copyrighted -play on the 
payment of a maximum price of $5,000 


to the holder of the copyright. A party 
of us went to Washington and managed 
to get this measure killed. A sidelight on 
this question can be found in*the fact 
that in 1921 D. W. Griffith paid. me 
$175,000 in cash for the film rights to 
“Way Down East,” which had been 
stolen fifteen years earlier and produced 
by one of the pioneer movie concerns. 
As a justification for my fears, I would 
point out that there is today no first-class 
theater offering spoken drama in any of 
the following!:states: Wyoming, Texas, 
Arkansas, Kansas, Colorado, North Da- 
kota, South Dakota, Montana and Idaho! 
And the production of spoken drama has 
fallen off 90 percent in Massachusetts, 
Connecticut, New Hampshire, Vermont, 
Kentucky, Tennessee, Mississippi and 
Alabama!-i-In Maine.the reduction has 
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been 95 percent. In the following. cities 
there is not one first-class theater produc- 
ing legitimate. plays: Lynn, Lowell, Law- 
rence, Brockton, Taunton, Fall River, 
South Bend; Erie, Terre Haute, Evans- 
ville, Sioux City, Duluth and a lot of 
others of almost equal importance. In 
the old days we could take a Broadway 
success and clear hundreds of thousands 
of dollars in these very cities. Now they 
are dead—their first-class theaters given 
over exclusively to pictures! 

That is my answer to those who criti- 
cized me for being an “alarm clock” on 
the movie question. 

Now the radio people’a are broadcasting” 
the lines and music of plays—lines and 
music on which we hold copyrights and 
which we have made popular by’ expen- 
sive exploitation. For the privilege they 
pay nothing. Our copyrights are mean- 
ingless. Actors under contract blithely . 
do their stuff for the radio while we ad- 
vertise them and pay them ample salaries 
for their services. 

The radio folks insist that their right 
to use our material lies in the fact that 
they are not broadcasting for profit—that 
there is no box office. Which is pure rot. 
If they cannot supply attractive programs 
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they cannot sell their equipment. What 
is easier than picking up a play which has 
the advantage of having been tried and 
“proved to be popular? 

What would happen if various radio 
patents were appropriated by anyone who 
chose to do so and applied to a competi- 
tive business? I fancy there would be 
somewhat of a howl from the very people 
who are now appropriating the- copy- 
righted property of theatrical producers. 
But I cannot see why the procedure “would 
not be quite as fair. = 

Somewhere there is a solution to 
problem. The radio people are having 
their troubles as the motion picture pro- 
ducers did at the start. The process Í 
. killing -off the little fish will be much the 
same; it iş under way now. z 
_ I want to see radio developed. : Instead 
of: fighting it, we should work out plans 
of mutually advantageous co-operation: 
The men who are making radio history, 
are fair and decent and would welcome 
an equitable adjustment. They have their 
problems too. We theatrical producers 
are willing to meet them halfway, to give 
them certain things which they require, 
provided that we are justly compensated. 

But until we do, radio is hurting the 


ne oor 


theater and will continue to hurt it. 


TRULY CELESTIAL PROGRAMS 


An outpost of the American army stationed near Tientsin, China, has its own receiv- 
ing outfit with which the donghboys pick up messages—and DX programs. 
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` + THE APPARATUS. FOR. CHECKING WAVELENGTHS WITH THE 
QUARTZ STANDARD 


Prof. W. F. Powers is shown at the left adjusting the quartz resonator that rests - 


on the box that contains the tuning condensers. 


4s at the right. 


Dr. Cady (the author of this article) 


They are employing the test method pictured in Figure 4. 


The Quartz Crystal As a New 
Wavelength Standard 


This article, written exclusively for POPULAR RADIO, 
describes the first international comparison of standard, 


government wavemeters ever made. 


The standard used 


was the new crystal resonator that puts to practical 


use the “piezo-electric” 


theory 


By. WALTER G. CADY, Ph.D. 
Professor of Physics, Wesleyan University 


UPPOSE you had a tuning fork one 
thirty-second of an inch long. And 
suppose that it could be kept in con- 
stant vibration by an electric current`at 
the rate of 3,000,000 vibrations a second: 
Could we hear the sound? ` Would it 
be of any use if we could? 
When we consider that the ear is deaf 
to notes of frequencies above about 


20,000 cycles, the prospect of hearing 
such a sound, or of making use of the 
high-frequency vibrations of such a tun- 
ing fork, does not seem particularly 
good. .If, however, a regenerative va- 


cuui tube circuit be used to drive the 


fork and if the fork only. vibrates when 
the circuit is exactly tuned to it, and 
if, when the fork begins to vibrate, an 


357 


358 


HOW THE STANDARDS ARE 
OBTAINED 

The element for the wavelength 

standard is cut as indicated above by the rec- 

tangle AB of the enlarged drawing of a quarts 


Ficure 1: 


crystal, These plates are always cut perpen- 
dicular to two opposite faces of a crystal. 


ammeter registers a “kick” or a tele- 
phone makes a “click,” we will have 
what amounts to a new type of wave- 
meter. | : 

For by having a number of “forks” 
of different sizes whose frequencies are 
accurately known, we can calibrate our 
circuit easily and quickly over the en- 
tire range, and with greater precision 
than with any ordinary wavemeter. 
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This is now an accomplished fact. It 
is the purpose of this article to show 
how it is done, and to give the results 
of a series of comparisons between 
standard government wavemeters in the 
United States, Italy, France, and Eng- 
land—the first international high-fre- 
quency comparison to be carried out by 
this method. 

First of all it must be understood that 
the “tuning forks” here described are 
not really forks at all, but are small rods 
or plates cut from quartz crystals, care- 
fully ground to a certain size and suit- 
ably mounted. They are commonly 
called “piezo-electric crystals.” 

Nearly half a century ago it was dis- 
covered by the famous brothers Curé 
in Paris, that a plate cut in a certain 
way from a quartz crystal has the curi- 
ous property of becoming electrified 
when compressed. Soon after Lipp 
mann, whose name is associated with 
one of the methods of color photog- 
raphy, found that these plates also ex- 
pand or contract a very little when they 
are placed in an electric field, for 
example between the plates of a charged 
condenser. 

Since then many other kinds of crys- 
tal have been found to possess these 
same peculiarities. Electricity produced 
in this way is called “piezo-electricity” 
(pressure-electricity), and such crystals 
are said to be “piezo-electric.” 

Some crystals, notably those of 
Rochelle Salt, are much more strongly 
piezo-electric than quartz, but none have 
been found that combine these electric 
properties with mechanical strength and 
constancy so well as quartz does. For- 
tunately, good crystals of quartz are 
also very abundant in nature. 

For some years various attempts have 
been made to put piezo-electricity to 
practical application, in some cases with 
marked success. Ingenious telephone 
receivers and transmitters have been 
constructed from Rochelle Salt.* Crys- 


— 


* See the article by Tames H. Collins, “The Voice 


nS Lump of Salt,” PopuLtar Rapiro for September, 
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tals of Rochelle Salt quartz, or of an- 
other mineral called tourmaline have 
also been used to record vibrations in 
the crust of the earth and to measure 
the pressure produced by explosives in 
guns or the pressure deep under the sea. 

Figure 1 shows a somewhat simplified 
view of a quartz crystal. By means of 


a special saw the entire crystal can be 


cut into small slabs about a millimeter 
thick. AB in the figure is one such 
slab, extending entirely across the crys- 
tal in a direction perpendicular to two 
of the opposite faces. 

If this thin slab of crystal quartz is 
placed between the plates of a small 
condenser and if the plates are charged, 
as is shown in Figure 2, the slab of 
quartz will expand or contract length- 
wise, depending upon which plate of 
the condenser is positive. This change 
in length is much too small, of course, 
for the eye to see. 

In what follows, we shall refer to such 
quartz slabs or rods, cut from natural 
crystals, as “resonators.” 

We can now see how such a resona- 
tor will behave in an electric circuit. 
For if the condenser plates of Figure 2 
are connected in parallel with the tun- 
ing condenser C (or the variometer) of 
a regenerative circuit, as at P in Fig- 
ure 3, there will be a high-frequency 
alternating electric field across the reso- 
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HOW THE CRYSTAL WORKS IN 
THE INSTRUMENT 


Ficure 2: The quartz plate clamped between 

two metal plates forms a condenser. When 

this condenser is charged, the plate lengthens 

to a slight degree eee by the dotted 
ines. 


nator and the latter will expand and con- 
tract at the same frequency. 

The quartz rod will be in a state of 
“longitudinal vibration,” as when a long 
steel rod is struck a sharp blow on one 
end. The amount of this vibration is 
utterly insignificant at almost all fre- 
quencies. But, just as in the case of 
the: steel rod, there is one particular 
frequency which is the natural frequency 
of vibration of the resonator. If the . 
circuit is tuned so as to generate just 
this natural frequency, the electric force | 
in the crystal will be reversed at just 
the right instants to build up strong vi- 
brations, | 

When a child in a swing “pumps,” 
he brings his muscular force to bear in 
the right direction at the right time in 
a very similar manner. We say that the 
swing moves “in resonance” with the 
pulls of the child. Similarly the crystal 
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THE RESONATOR IN A REGENERATIVE CIRCUIT 


FIGURE 3: 


In the hook-up shown above, P is the crystal resonator and C is a tuning 


condenser. In this circuit the crystal will expand and contract at the same frequency 
as that of the field across the resonator. 
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THE KEY-TAPPING MEASURING METHOD 


FIGURE 4: 


The resonator, P (shown above), is connected in a secondary circuit. 


Upon closing the key K a short beat nolc will be heard in the headphones in the 
right-hand circuit when the circuits under test are properly tuned by means of the 
condensers Cı and C2. 


is in resonance with the high-frequency 
current. The tuning of radio circuits 
illustrates this same principle of reso- 
nance, but in the case of the quartz 
crystal we have to do with mechanical 
vibrations set up in the crystal by the 
high-frequency currents in resonance 
with its natural frequency. 

We thus see how a quartz resonator 
can be “driven” by an electric current 
so that it vibrates at one particular 
frequency, just as does a tuning fork. 
We have still to see how the resonator, 
when vibrating, causes an electric re- 
sponse in the circuit itself. This is some- 
thing of which the ordinary tuning fork, 
even when electrically driven, is incapa- 
ble. But in the case of the piezo-electric 


GENERATOR 


resonator, it is practically the only means 
to tell when the crystal vibrates. 

The operation is easy to understand. 
We have seen that when a crystal is 
stretched it became electrified. It fol- 
lows that when a quartz resonator is 
vibrating, it must generate alternating 
electromotive forces of its own fre- 
quency. For example, when a reso- 
nator is struck on one end it acts, so 
long as its vibrations continue, like a 
miniature high-frequency generator. It 
produces just such a damped train of 
waves in the electric circuit as would be 
caused by a single spark from a distant 
transmitting station, except that the 
damping of the crystal is much less than 
that of a spark. 


THE “PICK-UP” CIRCUIT TEST METHOD 
Ficure 5: When the generating circuit (marked “generator” in the diagram above) 
is in tune with the middle circuit, a sudden diminution of current takes place in the 
circuit containing the galvanometer, G. This gives the most accurate wavelength 
measurement of all the hook-ups. 
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WHAT THE RESONATOR ELEMENTS LOOK LIKE 


FIGURE 6: 


The sizes of the crýstals used in the resonators are indicated above by 


comparison with the disk (the size of a cent) and the tuning fork. These crystals 
. vary from 150 to 3,000 meters wavelength. 


In Figure 3, let us suppose. that- the’ 


condenser C is set for a moment at just 


‘the right’ value to bring the resonator P 


to a state of strong vibration. If C is 
then -suddenly changed by a small 
amount, a short beat note will be heard 
between two different frequencies; one 


-due to the crystal, which continues to 


vibrate for a fraction of a second, and 
the other due to the regenerative circuit. 
As C is turned back and forth through 


the point at which the resonator vibrates, 


a sound will be heard each time the 
exact point is reached, at least to as 
high a degree of accuracy as is usually 
necessary. We have then “standardized” 
our circuit, as we have found how to set 
the condenser so as to generate a fre- 
quency practically the same as that of 
the standard quartz resonator. 

If_ still. higher precision is required, 
the resonator is not connected in the 
generating circuit itself, but in a sec- 
ondary receiving circuit, as ‘in Figure 4. 
Only the tuned portion L,C, of the gen- 
erator circuit is shown—any type of tube 
generating circuit may be used. Loosely 
coupled to L, is coil L, of the receiving 
circuit. P is the resonator. A crystal 
detector may be used in place of the 
vacuum tube in this circuit, if desired. 
C, is first set so as to tune the secondary 


circuit approximately to the resonator, 


then a small capacity, C, is connected 
in parallel with C, by closing the key. K. 
If C, is at-the right value before K is 
closed, then on closing K a short beat 
note is heard in the secondary circuit. 
C, 1S slowly varied until this beat note 
is of maximum loudness. The gener- 
ator circuit is then in tune with the 
resonator to within a hundredth of a 


percent, and may be used to calibrate a 


wavemeter, or for any other purpose 
where an accurately known frequency is 
wanted. It is sometimes an advantage 
to produce the beat note by opening K 
instead of by closing it. 

Still other methods may be employed 
to tune the generator set precisely to 
the resonator. In one such method, a 
milli-ammeter or a galvanometer is con- 
nected in place of the telephone in the 
secondary circuit and the setting of C, 
is determined by the sudden “kick” gi 
the needle at resonance. C and K of 
Figure 4 are not used. 

Th still another method, the secondary 
circuit consists only of L, C., P, and a 
thermo-ammeter or thermo-element in 
series with L,. When the generator is 
tuned to the resonator, a sudden. reduc- 
tion of current takes place in the thermo- 
ammeter or in the galvanometer con- 
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HOW, THE CRYSTALS ARE MOUNTED 


Figure 7: The white oblong at the right- 

hand part of the illustration is one of the 

quartz rods used in the tests described in this 

article. It is held between two brass rods and 
is housed in the small box at the left. 


nected to the thermo-element. An ac- 
curacy of one part in one hundred 
thousand is attainable in this way. 
Finally, the secondary circuit con- 
taining L,, C, and P may have coupled 
to it a pick-up circuit containing a coil 
L,, a rectifying crystal detector D, and 
a galvanometer G, as in Figure 5. When 
the crystal resonator vibrates, it absorbs 
energy: from the secondary circuit and 
thus causes a sudden diminution in the 
currents in both the secondary circuit 
and the pick-up one. The advantage of 
this arrangement is that the measuring 
instruments are in a separate circuit by 
themselves. The wavemeter can form, 
therefore, the secondary circuit. 
Whenever practicable, one or other 
of these galvanometer methods was used 
in all the comparisons described in this 
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article, owing to the very high precision 
which they make possible. 

Let us now examine more Closely the 
construction of the resonators for dif- 
ferent frequencies. 

In the first place, the shorter the rod 
or plate of quartz, the higher its fre- 
quency at resonance. For a radio wave- 
length of 3,000 meters we need a rod 
about three centimeters long, while for 
a 100-meter wave the resonator is only 
about one millimeter long, less than its 
own width! This is the sort of micro- 
scopic “tuning fork” described at the be- 
ginning of the article. 

Figure 6 is a photograph of several 
unmounted quartz resonators for various 
wavelengths. From a quartz crystal 
such as that shown in Figure 1 a large 
number of rods or plates of different 
sizes may be cut. Any portion of the 
crystal may be used, as long as the 
direction of the cut is that shown in the 
figure. 

The best method of mounting the 
quartz resonators is to let each rod 
stand on edge in a small pocket in which 
it is just free to vibrate. As shown in 
Figure 7, this “pocket” may be a de- 
pression in a small block of insulating 
material, formica having been found 
well suited to the purpose. The sides 
of this pocket are formed by small brass 
plates which also act as the terminals. 
In the best resonators only the middle 
of the rod rests on the bottom of the 
pocket, while the ends are free to vi- 
brate without friction. However, the 
shape of the bottom makes little differ- 
ence, 


TABLE I 


Exact dimensions of the six resonators, together with their values of wavelength and frequency 


Dimensions in Millimeters 


Wavelength 


Resonator Type Frequenc 
Length Breadth Thickness až Meler K ilocycles 
Gi 1.76 1.13 0.63 uartz 196.8 2 
G2 3.60 1.40 0.51 ie 393.7 EE 
G3 12.02 2. 16 1.08 z 1271.2 235.90 
G4 30.3 2.64 1.23 a 3273 91.656 
F23 90.5 9.75 3. bb Quartz-steel 10365 28. 944 
F24 180.0 9.23 3.14 ‘i 20789 14.431 


< freely. 
; in and the dust out. 
a sort of “vest pocket wavemeter,” re- 
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A RESONATOR FOR THE LONGER WAVELENGTHS © 
Ficure 8: The wavelength is proportional to the length of the flat steel ‘rod,. A, 


in the drawing above. 


The quarts plates, B, in.this case are coated with tinfoil 


at C and are cemented to the steel rod A. 


For a wavelength of 10,000 meters, 
a rod nearly ten centimeters long is 
needed. A quartz rod of this size gives a 
wonderful response when it vibrates, but 
is much too expensive for everyday use. 
So for wavelengths longer than about 
5,000 meters, small quartz plates are 
cemented to ‘the sides of steel rods, at 
the middle, as is shown in Figure 8. 
A is the steel rod, B the quartz plates, 
and C tinfoil coatings cemented to the 
quartz and connected electrically to- 
gether and to one side of the circuit. 
The rod itself, suspended from a small 
hook at its center, serves as the other 
terminal. 

When this device is connected to a 
generator of the: right frequency ‘the 
quartz plates expand and contract. In 
doing so they set the steel rod into longi- 
tudinal vibration. The resonant fre- 
quency is practically that of the steel 
rod alone, and not of the quartz. These 
quartz-steel standards give a precision 
about the same as that of the quartz 
resonators and as low a frequency as 
we wish can be reached by using suf- 
ficiently long steel rods. The rod may 
be even a yard long: and in this case its 
frequency is so low that an audible note 
is heard when it vibrates. 

Figure 9 shows four of the six reso- 
nators used in the tests abroad. They 
are mounted on a single block of hard 
rubber 9 centimeters long. Each “rod” 
stands on edge in a narrow pocket, with 
a brass plate on each side, leaving just 
enough room for the crystal to vibrate 
A glass cover keeps the crystals 
The device forms 


sponding: with. high accuracy to. four 
wavelengths between 200 and 3,000 
meters. 

In Figure 10 we have a photograph 
of the other two resonators, both of the 
quartz-steel type. When not in use, the 
steel rods may be unhooked from their 
suspensions and clamped firmly to the 
base. The quartz rods of. Figure 9 are 
always ready for use. 

Quartz crystal resonators can be made 
to respond to more than a single wave- 
length. This is made possible by a 
special form of mounting, which allows 
not only the fundamental frequency of 
the resonator to be excited, but various 
“overtones” of- higher frequency as well. 
In other words, a crystal rod may be 
so mounted as to respond to any one 
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A FOUR-ELEMENT RESONATOR 
FicurE 9: The resonator in the picture above 


was used to measure wavelengths from 1968 
to 3,273 meters in the tests described in the 
accompanying article. 
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of several different frequencies, some- 
what as a bell when struck gives a 
number of high-pitched tones in addition 
to its fundamental note. The frequency 
or wavelength of every one of these 
overtones can be determined with the 
same accuracy as the fundamental itself, 
and thus the range of usefulness of the 
resonator can be greatly extended. In 
the comparisons which are described in 
this article, however, only the funda- 
. mental frequencies of the resonators, as 
recorded in Table I, were employed. 
Let us now take a brief glance at the 


foreign laboratories where these high- . 


frequency comparisons were carried out 
in the spring- and summer of 1923. 
Tests were made at two places in Italy, 
at Rome and Leghorn. In Rome, the 
work was done in the new Military 
Radiotelegraphic Institute, through the 
courtesy of the Director, Dr. G. Vanni. 
Leghorn is the Annapolis of Italy, for 
the Italian Naval Academy is here, and 
it was with a standard wavemeter at 
the Academy that the comparisons were 
made. Dr. G. Vallauri, who is in charge 
of the radio laboratory, is the designer 
of the new high power radio station at 
Coltano, a few miles. from Leghorn. 
Next, the Central Military Radiotele- 
graph Establishment in Paris was vis- 
ited. Many of the well-known experi- 
ments of General Ferrié and of Messrs. 
Mesny and Jouaust have been performed 
in the laboratory of this Establishment. 
Comparisons were made here between 
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the piezo-electric resonators and the 
standard French wavemeter. On the 
day following, the wavemeter itself was 
checked against the ‘“multivibrator,” 
—a sort of super-wavemeter develope 
by Professor Abraham in Paris. 

In England, the tests were made at 
the National Physical Laboratory i 
Teddington, not far from London. 
though scientific work of the highest 
importance is done here, there is an ¢% 
of peaceful antiquity about the old 
buildings and the flower-bordered 
The room in which the wavelength com- 
parisons were made,: through the kind. 
ness of Mr. D. W. Dye, served former- 
ly as Queen Anne’s chapel! These - 
experiments in Teddington were in some 
respects the most satisfactory of all, as- 
comparisons were made directly with 
the standard multivibrator, and very 
high precision was attained. 

A brief visit was paid also to the’ 
Royal Aircraft Establishment at Farn- 
borough, at the request of the Air Min- 
istry. There is an excellent radio lab- 
oratory here, with a wavemeter of high 
precision, Owing to lack of time, only 
one of the resonators was compared 
here. : 

All of the frequency values (con- 
verted from wavelengths into kilo- 
cycles), in the order in which they were 
obtained in the various laboratories, are 
assembled in Table II. 

In the United States the resonators 
were compared, both before and after 


TABLE II 


Comparisons of National Wavelength Standards 


Each number represents the frequency, in kilocycles, for each of the quartz resonators, as indi- 
cated on the wavemeter of the laboratory in question, corrected for all known errors. 
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j THE RESONATORS FOR LONG-WAVE TESTS 
Č FIGURE 10: The resonators in this picture are the quartz-steel type shown im the 
7 diagram in Figure 8. These were used in wavelength measurements from 10,365 


-the trip abroad, with the standard wave- 


meter at the Bureau of Standards in 


` Washington and also with Prof. G. W. 
3! Pierce’s wavemeter at the Cruft Labora- 
‘ tory of Harvard University. The num- 
ty bers given in Table II for these two 
č laboratories are therefore averages. In 
I” no case did a single comparison, made 
s? before or after taking the resonators 
abroad, differ from the average by more 
č than one-tenth of one percent. 
© The mean valués at the foot of Table 
3° II have been figured with due regard 
to the probable precision at the differ- 
ent laboratories. These are the same as 
z" the values in the last colmun of Table I. 
tî A study of Table II shows a fairly 
satisfactory agreement between the wave- 
length standards in the countries visited. 


The. widest discrepancies are at Rome 


< and Leghorn, but unfortunately the 


: wavemeters in these laboratories were 


“ not the ultimate standards, as was the 
|, case in the other countries. 
except when the resonators were com- 
] pared directly with the multivibrator, 
‘|,the sharpness of resonance of the crys- 
| tal was very much greater than that of 
i ‘| the wavemeter. It is probable that most 
yof the differences between the frequen- 
+` cies recorded at the different labora- 


J 


phone receiver. 


-In all cases, 


. up to 20790 meters as explained in ihis article. 


tories are due more to uncertainties in 
wavemeter settings and to errors in the 
wavemeters themselves than to any diffi- 
culty with the resonators. 

Experiments extending over several 
years have shown that the piezo-electric 
resonators may be made useful in a 
variety of ways. When used with spe- 
cially constructed circuits, as we have 
seen, they serve as wavelength standards 
of highest precision. To an accuracy 
of one-tenth of one percent, they may 
be used to calibrate any regenerative cir- 
cuit, transmitting or receiving, with only 
the simplest sort of auxiliary apparatus- 
hot-wire meter, thermo-ammeter, or tele- 
By their use the oper- 
ator can tell instantly whether his set 
is oscillating properly and the lengths of 
transmitted or received waves. 

The resonators take up almost no 
room and their capacity is so small that 
they are practically without effect upon 
the adjustments of the circuit. Special 
clips for holding the resonators may be 
mounted permanently on any cabinet or 
switchboard. The resonators have also 
been found very useful as an aid in 
generating oscillations of accurately 
known wavelength for measuring in- 
ductances and capacities. 
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` the; earth’s surface at a glancing angle 


mental station of WGY at Schenectady. 
‘Pickard gave a brief preliminary description 


WHAT THE ECLIPSE DID TO RADIO 


> The opportunity for radio tests ‘presented by 


Joan: ‘eclipse arises from the fact that the spot` 
| --of shadow produced by the moon may be con- 
‘ sidered as a short and local night. 


During the 
-total part of an eclipse, in fact, it is nearly 
„as dark as it is at night. All around is day—a 


„Slightly dim day, of course, for the sun appears 


as partially eclipsed for some distance from 
-the actual shadow spot. 

During the recent eclipse the shadow spot 
cast by the moon was about 100 miles wide 
-from north to south. From east to west it 
‚was a little longer because of elongation that 
-resulted from the fact that the sun was low 
in the sky so that the cone of shadow oun 

his 
spot was the local night mentioned above. It 
moved rapidly from west to east, because of the 


combined motions of the earth and moon rela- 


_tive to the sun. : 


The effects of this moving spot of darkness 


© ontradio transmission were “investigated by at 


‘least three sets of investigators. First, a group 
of radio engineers organized by Mr. Greenleaf 
W. Pickard: set up recording apparatus at 
- Ithaca, New York; Leominster, Massachusetts ; 
. New York City, and Middletown, Connecticut. 


i Acéurate measurements of field strength were 
" made moment by moment on one or more of 


the! broadcasting stations, WGR, WGY, WBZ 
and 2XI, the last being the short-wave expat 
r 


of :these tests before the Institute of Radio 
Engineers on February 4, 1925, 


Wa ap 


oo eal atime 


Scientific American 
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In addition to hess tests, the ` American 
Radio Relay League organized a network of 
transmitters and listeners, who used the ama- 
teur wavelengths and sent and received in code. 
Twenty transmitting stations were designated, 
all of which were within the path of the total 
shadow. 

Finally, the Scientific American organized 
2,000 radio listeners who registered for the 
tests, divided them into groups and requested 
them to listen on the morning of the eclipse to 
one of the four broadcasting stations: WGR, 
WGY, WBZ and WOR. All four of these 
stations co-operated by transmitting special pro- 


-grams from about 30 minutes ahead of the 


eclipse until about 30 minutes after the total 
part of it was over. All listeners were re- 


quested to keep a record of any fading or in- 


creases of intensity. Similar tests were made 
independently by three or four other broad- 
casters, notably by the Zenith Radio Corpora- 
tion at Escanaba, Michigan. 

The other broadcasting stations and amateur 
transmitters co-operated, for the most part, 
by keeping off the ether while the tests were 
in progress, as did the commercial stations as 
well. Thanks to this attitude of complete and 
willing co-operation on the part of everybody 
the tests have been, undoubtedly, a real success. 

This article is written within a few days 
after the eclipse. It has been impossible to 
assemble, tabulate and study the thousands of 
listeners’ reports. It is doubtful, indeed, 
whether this task can be completed for several 
months. Accordingly, a full report of the 


LISTENING-IN ON THE ECLIPSE 


At the Easthampton station the experimenters attached an Ediphone phonograph 
recorder to a radio receiver to get a record of the received signals from WGY., 
During the totality of the eclipse, the reception faded almost to sero. 
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meaning of the tests is impossible at present. 
It is possible to say, however, that there un- 
doubtedly were marked effects and that they 
had a considerable complexity. It is probable 
that these effects were due to the action of the 
shadow on the upper levels of the earth’s 
atmosphere. 

Modern theories of radio transmission assume 
that there are two paths for a radio wave 
going out from a transmitting station. One 
path follows along the ground. The other 
follows along the upper levels of the air, send- 
ing down energy toward the ground as it goes. 
The energy received from any station not too 
far away consists of the upper and the ground 
wave. They combine in the receiver. 

The eclipse appears to have interfered in 
some way with the upper wave. During total- 
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ity this upper wave seems to have been cut 
off more or less completely, leaving only the 
ground wave to affect the receivers. For ex- 
ample, Alfred P. Lane and F. X. Wa BEB 
up at Easthampton, Long Island, D VAn 
Ediphone phonographic recorder attache 1 tc 
radio receiver. This was tuned to Wg 
During totality reception at this tation 
almost to zero, presumably because the 
part of the wave from WGY was ne 
getting through. i 

In other cases there were incre ases 
tensity during totality. Still other 
equipped with directional loops, ob servet 
ations in the direction of the arriving wave. 
But any detailed report of these and og 
results must wait until more time has be 
available for the study of the data 


AN AUTOMATIC RADIO 
RECEIVER THAT IS TURNED ON 
WHEN PROGRAMS START 


The combination radio recetver, phono- 
avaph and clock (shown above) was 
devised by Joseph Pinto of Philadelphia 
who can have either radio concerts or 
phonograph music whenever he wants 
without starting the instrument himself. 
Mr. Pinto uses the phonograph as an 
alarm ‘clock which starts a record at the 
hour he designates. 
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Handy Tools for Radio Fans: No. 2 


From a photograph made for POPULAR RADIO 


SCREW-DRIVERS -~ 


A set of four of these 
tools is a necessity 


VERY set owner should have located 
somewhere near at hand, a number of 
tools for keeping his apparatus in repair. 
There are many things that he wants to do, 
such as to tighten up a loose screw or binding 
post or to put in a new battery wire which 
requires the use of pliers or of a screw-driver. 
The second hint in this series—Screw-drivers 
—calls the attention of the fan to these tools 
which are so useful for work on the panel or 
on the baseboard in mounting instruments or 
tightening up loose screws anywhere through- 
out the receiving set. The set owner should 
keep on hand a set of four screw-drivers of 
sizes varying between the two shown at the 
right. The screw-drivers pictured here are 
exactly half-size, so that you will be able to 
judge just what sizes you will need. 


The first suggestion of this series was 
SIDE-CUTTING PLIERS. 
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The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan “a 


By RAYMOND FRANCIS YATES 


What Radio Is Doing to the 
Phonograph 


[toe millions of horse power will 
be pumped into the luminiferous ether of 
space and many moons will come and go be- 
fore broadcasting is purged of its trained- 
seal, paper-tearing and the “promising-song- 
writer-from-Walton, N. Y.” acts, the evolution 
of the art seems to have taken on a little 
speed during the past few weeks. 

Our great talking machine companies, who 
gathered their executives into conference four 
years ago that they might laughingly slap each 
other’s knee in exchanging cute little witticisms 
about the ragged stranger at their door, re- 
cently filled their fountain pens with red ink 


and made significant changes in the contracts 
with their stars. John McCormack a satellite 
who, where broadcasting figured at least, could 
not be reached with the Yerkes Observatory, 
made his appearance at WEAF and sang into 
the same old microphone that was used the 
hour previous by J. Whosus Smith, tenor of 
the church choir of Short Hills, N. J. Frances 
Alda and Lucrezia Bori made their début with 
the same absence of glory. 

The ragged stranger has come back at the 
conference door to kick it in- 

While it’ would-be a dong- way from the 
truth to claim that the talking machine indus- 
try has gone blooie or that the above-mentioned 
conferees have done anything more drastic 
than to stop their guffawing, it is safe to say 
that broadcasting has passed its grammar 
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‘+ school regents. 
‘value comparable with the victory- of the mov- 
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Its victory has an economic 


ing picture industry when the Barrymores first 
“capitulated to it. It means, kindly reader, that 


¿great things are going to happen. within the 


“next two years; that the J. Whosus Smiths 
-from the choirs of Pearl River, N. Y. and 
‘Wright’ s Corners, N. D., and the Mary Joneses, 


deluded by thousands of local vocal teachers 
who must make a living, will return to their 
respective parlors still feeling that they lack 


the one thing that made Geraldine Farrar 
famous—a chance. i 
Yes, big things are going to happen in broad- 


casting. 


* * * 


‘Broadcasting “Human Interest” 


Ir is funny what a little sentiment will do 


even when it is associated with very scientific 
: things. 


A short time ago one of the engineers of 
the Geological Survey decided that the old 


-< Swanee River was not quite as large as scien- 


tists said that rivers should be and that it 


‘` should therefore cease to exist as a river. To 


sum the matter up, it seems that Foster, un- 


mindful -of the scientific dimensions of a “he” 


-river, wrote a beautiful bit of sentiment around 


a mere créek. When this very smart young 
fellow of the Survey found what a terrible 
error Foster had made, he immediately de- 
moted>the Swanee and made the necessary 
changes in his maps. . 

When a thing like this happens we invariably 
find ‘a number of newspaper writers ready to 
jump‘on the platform to make an impassioned 
appeal for things that affect hearts and not 
cold. scientific instruments of measurement. 
One writer in a New York paper made out 
quite a case for the poor old Swanee, main- 
taining that it did not rise in any part of 
Georgia but “in the highest mountains of the 
human soul and is fed by the deepest strings 
of the human heart.” 

What has this. to with „broadcasting? Well, 
simply this. A man, who is by far the greatest 
living entrepreneur ‘of’ the radio decided that 
this bit of sentiment, given the proper dramatic 
treatment, would make a fine piece of broad- 
casting. He read it one Sunday night accom- 
panied by-the unobtrustive strains of Foster’s 
old melody, “Way Down Upon the Swanee 
River.” The thing. was a perfect gem, and, | 
old and hard as we are, we confess it reached 


WHAT THE MANAGER OF A BROADCASTING STATION GETS 


When station WEAF in New York recently featured some of the well-known grand 
opera stars on tts program, tt was literally swamped with applause cards and letters 


from fans. 


This snapshot was made of one of the morning mails! 


Station WGY 
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HOW A HORSE-RACE LOOKS—IN THE BROADCASTING STUDIO 
The four “jockeys” on the couch, who are playing parts in the broadcast production 


of “The County Fair,’ are using sticks to imitate the gallop of their mounts. 


The 


grandstand audience which -surrounds them furnishes the shouts. 


those innermost recesses, where, according to 
the calculations of the writer quoted, even mis- 
named creeks may have their sources. We do 
not know how many gallons we contributed to 
this struggling little stream, but we do know 
that many radio impresarios, instead of watch- 
ing the programs of other stations too closely, 
would help the art a great deal by searching 
the printed columns for little ideas like this. 
There are a thousand and one mushy little 
things that may be dolled up and dramatized 
for broadcasting but it takes a genius and not 
an ex-certified public accountant to find them. 


* xk $ 


“Religions Raid on Radio” 


ALTHOUGH we recite the Nicene Creed a lit- 


tle less automatically than some with more 
sanctimonious poise, we could not help but ad- 
mire Mr. Armstrong Perry’s article (in Jan- 
uary Porurar Rapio), “Religion’s Raid on 
Radio.” It seems that one cannot turn to the 
radio on Sunday without being preached at in 
the usual quasi-dramatic tones or sung at in 
the usual mournful register. This is all very 
lovely and very stimulating when carried on in 
the atmosphere of art glass windows and 


Gothic arches done in Carara marble, but when 
this food for the soul is pushed through the 
mechanics of radio transmission and reaches 
the Sunday lounger in the easy-chair with his 
San Pedro Perfecto, it has lost much of its 
aesthetic value. Instead of being the stirring 
spiritual message that was designed in the 
original notes of its perpetrator, it falls into 
that unfortunate category of things that be- 
come painfully boresome a few minutes after 
the curtain rises. 

A sermon or two on Sunday and a little— 
a very little—singing of the spiritual type 
might fill an ecclesiastical mission and it might 
even make the smoker of a San Pedro Per- 
fecto feel a trifle elevated. But when every 
turn of the knob brings the wailing monotones 
of an impassioned repairman of spiritual 
mechanism or the dreary rhythm of No. 469, 
page 394, sung by a grade F troupe, one feels 
like taking the threatened bath, dressing wp 
and marching right out to the nearest moving 
picture show to see Larry Semon in the same 
old stuff.- Aftér all, if Larry can make you 
laugh and the music makes you tap the floor 
with your foot, you'll probably never miss the 
spiritual food intended for you and you may 
feel a little better on- Monday morning. 
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This is the beginning of the “League for 
the Alleviation and Control of Sunday Suffer- 
ing on the Radio.” 


* + & 


The Right Way to Broadcast 
the Drama 


Two years ago there was a strange fascina- 
tion to the adventure of radio; it held one 
under a pleasant spell. It brought to every idle 
pilot of the knob, the thrill that comes to the 
voyager or explorer seeing for the first time 


an enchanting vista in a strange land. eos 

Broadcasting today is forlorn of thrill ex- © 
cept for those who have been total or partial 
The shell of the veteran listener - 
grows harder and more impenetrable. - Broad- - 
casting appears unable to escape the similitude 


abstainers. 


that threatens to lead it into a quagmire. 


Something daring must be done to set it. 
Simple expedients suggest themselves. . 
Some of our local stations could well try.the 


right. 


experiment of using programs that run two 
or possibly three nights. Of course, such a 
program would have to be assembled with 


care, and it would call for all of the genius. 
available in the broadcasting art. Convention- ` 


alism would have to be routed, and there would 
have to be some sort 
schematic arrangement of the programs. 
us, by way of argument, assume that KDKA 


taken upon itself to broadcast for’ three 


nights a “Shakespeare Radio Revue” some- 
thing aimed at the middle-brows. © ne 

Appropriate musical introductions are plen- 
tiful; excerpts from the operas, “Romeo and 
Juliet,” or “The Merry Wives of Windsor,” 
for instance. This might be followed with a 
brief controversial lecture, “Francis Bacon or 
William Shakespeare.” More music and a 
eulogy to Edwin Booth (which would be 
gladly arranged by the Player’s Club) would 
tend further to cement the thing. Then a bit 
from 
amateur or a condescending and benevolent 
professional would bring the full spirit of 
Shakespeare into bloom. The more beautiful 


of continuity and ` 
Let . 


“Macbeth” or “Hamlet” by a capable 
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musical passages from “Othello” could be ` 
drawn upon to supply the inspirational mate- 
rial. A burlesque on the “Comedy of Errors” 
would not be entirely out of-place nor would 
it be bad. taste to treat other Shakesperian 
tragedies in a light, popular manner. More 
music and a grand finale by a man of Hackett’s 
caliber would end an evéning of genuine en- 
joyment. . 
x k x 


How Often Does a Fan 
Listen In? 
“How silly to think of broadcasting the same 


. thing for three consecutive nights from the 


same station,”. the more thoughtless observer 


‘might argue. This suggestion is not nearly as 


rash as it might appear.. There is certainly no 
visible object standing in the way of its suc- 


cess. Who, ‘for instance, would be silly enough 


to believe that every listener is stationed at his 
receiver. every. night? It would be safe to 


- wager that ‘even’a three nights’ performance 


would not bring into’ the fold more than 80 


percent ‘of the listeners within the range of 


the station. - 

The idea suggests an endless chain of per- 
formances each .with the power: to create 
atmosphere. “A Night on the Montmartre” or.’ 
“The Life of Schubert” are random sugges- 
tions along the same line of thought. All of 
the great tragedies of history and the lives of 
great men can be dramatized for radio in a 
most agreeable fashion. Of course, these things 
cannot be done by sitting in an office waiting 
for applicants to fill a date book. 


* x * 


Will We Have Super- 
programs Too? 


SUPER-POWER broadcasting is growing. Soon 
we shall have wave-mills grinding 10, 15 and 
even 25 kilowatts. That is all very wonderful 
and very marvelous, but where are the super- 
programs, dear Adolph? 


The New Portable Receiver 


The May issue will introduce a new and remarkably efficient portable receiver that 


was designed by Mr. S. Gordon Taylor of the Porputar Ranio laboratory. 


The 


receiver operates on loop and dry-cells and ts mounted in small standard cabinet 
for use at home. With summer vacation time approaching many persons will ponder 


on a set they can take to “the great open spaces.” 


This ts that set. It may be 


slipped into a carrying case tn which compartments for recetver, batteries, loop and 

loudspeaker may be provided. It is a single-control recetver, using six dry-cell 

tubes and it combines high efficiency with ease of operation and may be built at a 
cost for parts of about $60.00. 


CoNDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be. limited to one question or one subject. 


A Neutralized Radio-frequency 
With a Crystal Detector 


QuESTION: Please show a circuit that 
embraces two stages of radio-frequency 


amplification of the tuned variety that is 


neutralized and has a crystal detector in 
place of the usual vacuum-tube detector. 
Also will you include two stages of trans- 
former-coupled..audio amplification with 
a “C” battery? If I use this receiver 
with %4-ampere tubes, will it be semi- 


portable? I intend using a very small 
storage battery for the filament voltage 
C) 
RFI, RFT 
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Ficure 1: 


and a crystal detector to allow for porta- 
bility. 
JoHN Scott 


ANSWER: The circuit you ask for is shown 
in the diagram in Figure 3, which includes 
the various features you want to incorporate 
in a receiver. It will have a filament current 
consumption in operation of about 1 ampere. 
The parts that you will need to construct a set 
based on this circuit are the following: 


*RFT1, RFT2 and RFT3—standard set of 
Neutrodyne couplers; 
*VC1, VC2 and VC3—standard set of vari- 


able condensers for the Neutrodyne, 
00035 mfd.; 
C2 
DET 
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A NEUTRALIZED CIRCUIT 


This wiring diagram shows how to hook up a crystal detector ino 


which makes portability more, possible with this set, 
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*C1 and C2—standard neutrodon condensers; 

C3—mica, fixed condenser, .0005 mfd.; 

DET—crystal detector; 

AFT1 and AFT2—audio-frequency, ampli- 
fying transformers; 

R1—filament rheostat, 20 ohms; 

R2 and R3—filament rheostats, 30 ohms; 

Jl and J2—double-circuit jacks; 

-J3—single-circuit jacks. 


You may use four C-30l-a tubes or four 
DV-3 tubes or four UV-20l-a tubes in this 
circuit. A crystal detector of the fixed or 
semi-fixed variety is recommended for DET. 
The connections for the “A,” “B” and “C” 
batteries are plainly indicated on the diagram 
in Figure 3 


An Antenna Coupler for the 
Superheterodyne Reflex 


QveEsTION: I am using one of your 
superheterodyne, reflex receivers with 
eight tubes. The loop I am using is 
so large that I do not have enough 
room to turn it in my small apartment. 
Would it be possible to do away with 
the loop and use instead an outdoor 
antenna or a short indoor wire? 
Would I have to use some form of 
coupler for tuning with such an aerial? 
If this scheme would be feasible, 
kindly tell me what are the mechanical 


* These three items may be obtained in the form 
of a kit manufactured by any of the makers of 


Neutrodyne parts. 
| 


WITH A CRYSTAL DETECTOR 
neutralized tuned-radio-frequency circuit. 
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and electrical specifications for such a 
coupler. | 
Harotp V. SMITH 

ANSWER: This scheme is entirely feasible 
and you will find a description of such a 
coupler together with pictures and other infor- 
mation if you will read our “Trouble Shoot- 
ing” department this and next month. The 
use of this coupler enables the superhetero- 
dyne reflex to be used with any kind of out- 
door or indoor antenna, and it replaces the 
loop inductance for tuning. No loop is needed 
with the coupler. 


When “B” Batteries Should 
Be Replaced 


Question: At what voltage should 
my “B” batteries be discarded? After 
a few months they drop down rapidly. 
The ordinary 221%4-volt battery becomes 
as low as 10 volts, after which it falls 
off rapidly to zero. However, during 
this rapid decline in voltage, I cannot 
get good quality from the receiver. At 
what critical voltage do you advise me 
to replace my “B” batteries? 

FREDERICK LAUSSER 

ANSWER: Never use an ordinary 22%4-volt 
“B” battery after its voltage has dropped to 
16 volts or less. Never use the ordinary 45- 


volt “B” battery after its voltage has dropped to 
32 volts or less. Below 6 volts, the resistance 


of the batteries interferes greatly with audio- 
frequency amplification and distortion is sure 
to occur. 


The connections for the crystal detector, 


are shown in the center at the left of the diagram. 
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Apparatus for One Stage of Tuned 

Radio - frequency Amplification 

and Two Stages of Audio - fre- 
quency Amplification 


QuEsTION: Please give me a hook-up 
for one stage of tuned radio-frequency, 
using the Telos vario-transformer and the 
Amsco compensator with two stages of 
transformer - coupled, audio - frequency 
amplification. I want to use a fixed 
coupler with a variable condenser in place 
of the ordinary Telos variometer for tun- 
ing the antenna circuit. Please give me 
this information together with informa- 
tion regarding the proper constants of the 
various instruments. 

Joun WILTON 


Answer: You will find this circuit in Fig- 
ure 2. The parts you require are the follow- 
ing: 

Li and L2—primary and secondary winding 

of the fixed coupler; 

VC—variable condenser, .005 mfd.; 

C1—Amsco compensating condenser ; 

GC—mica, fixed condenser, .00025 mfd.; 

C2—mica, fixed condenser, .0005 mfd.; 

GL—grid-leak, 2 megohms; 

R1, R3 and R4—filament rheostats, 20 ohms; 

R2—filament rheostat, 6 ohms; 

RFT—Telos vario-transformer ; 

AFT1 and AFT2—audio-frequency, ampli- 

fying transformers ; 

Jl and J2—double-circuit jacks; 

J3—single-circuit jack. 

The tubes required for the first, third and 
fourth sockets are either UV-20l-a, DV3 or 


AA 
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C-30l-a tubes. The detector tube for the sec- 
ond socket should be either a UV-200 or a C-300 
tube. The two coils LI and L2 may consist of 
L1, a honeycomb coil size L35 and L2 honey- 
comb coil size L50, or they may be made at 
home by winding over L1 ten turns of No. 18 
DSC copper wire and for L2 fifty turns of 
the same size wire. These two coils should 
be wound on a bakelite or hard rubber tube 
with an outside diameter of 3% inches. The 
two coils should be placed from each other a 
distance of 1⁄4 inch. 


Are British Broadcast Stations 
More Powerful than Ours? 


Question: According to listings in 
various call books, the British stations 
often have as much as two to five times 
the power of American stations. Yet, 
the American stations seem to be heard 
in England much more clearly and more 
often than the British stations are heard 
in America. Is this accounted for by 
the higher efficiency of American sta- 
tions or by a different power rating? 


ARTHUR J. BEARD 


ANSWER: American stations are rated for 
power by the energy that they are capable 
of transforming and supplying to the antenna 
circuit. In other words, an American broad- 
casting station with a power of 1,000 watts is 
capable of applying 1,000 watts of high-fre 
quency energy to the antenna circuit. The 
British stations, however, are rated according 
to the input (in watts) in the plate circuit of 
the transmitting tubes. In a British station of 
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A RADIO-FREQUENCY CIRCUIT WITH A VARIOTRANSFORMER 


FIGURE 2: 


This circuit diagram indicates how to hook up one stage of tuned, radio- 


frequency amplification with two stages of audio-frequency amplification. 


AFT, 


1,000 watts, a supply of 1,000 watts (in plate 
energy) is applied to the tubes. However, this 
same British station, when rated according to 
our American rating, would probably be con- 
sidered as delivering only from 350 to 500 watts 
to the antenna circuit. 


Ready-made Receiver Articles 


Question: I have read your first two 
installments on “How to Operate Your 
Ready-made Receiver” and have found 
them extremely interesting. I have a 
Crosley Trirdyn set and am getting 
what I think are good results with it. 
However, if I could persuade you to in- 
clude this in the series, I am sure that 
issue would be valuable to many. 

Harotp DAYTON 

ANSWER: Our technical staff has prepared 
an article on the receiver you have mentioned, 


in response to a large number of similar re- 
quests. It appears in this issue on page 340. 


Can No. 199 Tubes Be Used in 
the Eight-tube Superhetero- 
dyne Reflex? 


QueEsTION: I would like to build 
your new Eight-tube Superheterodyne 
Reflex Receiver, but first I want to 
know whether or not I can use No. 199 
tubes in place of the No. 20l-a tubes 
that are specified. If so, I will not have 


to buy a storage battery or a charger. 


GEORGE D. WARD 


Answer: The use of UV-199 or C-299 tubes 
in the receiver mentioned will greatly cut down 
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its sensitivity and volume. However, they may 
be used, although they may cause you some 
trouble before all the kinks can be ironed out 
of the circuit. The set was designed especially 
for the use of the regular six-volt tubes; and 
we recommend that a builder use these in order 
to get the best results. 


An Amplifier for the Single-tube 
Tuned-plate Receiver 


Question: I have been following the 
simple “How-to-Build” articles and have 
built the No. 5 receiver, and am getting 
very fine results with it, on the head- 
phones. Now, I would like to add an 
amplifier to it so that I may listen in 
with a loudspeaker. Where can I get 
the necessary information about it, with 
a picture wiring diagram? 

DoNALD STONE 

ANswER: In the March issue of POPULAR 
Rapio there is another simple ‘How-to-Build” 
article—No. 7 of the series. It tells you how 
to make an audio-frequency amplifier that can 
be added to any of the receivers previously de- 
scribed in this series. We recommend that 
you build it and attach it to the tuning unit 
you already have. This may easily be done by 


bridging it across the binding posts as specified 
in the article. 


A Regenerative Receiver With 
Two Variometers 


Question: A neighbor has a set that 
I consider a wonder; he told me that he 
got it from PopuLarR Rapio. He called 
it a two-variometer regenerative receiver. 
Will you publish it in your “What Readers 
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Ask” Department for my benefit? Also 
please let me know what parts I will 
need for building such a circuit. 

Howarp V. THOMPSON 


ANSWER: We are reprinting the circuit ex- 
actly as used by your neighbor; you will find it 
in Figure 4. If you use reliable instruments 
you should have good results with it. The list 
of parts is included below: 

1 and L2—primary and secondary coils of 
a tapped variocoupler; 

VARI and VAR2—variometers ; 

VCl—variable condensers, .0005 mfd.; 

GC—mica, fixed condenser, .00025 mfd.; 

Cl—mica, fixed condenser, .0005 mfd.; 

GL—grid-leak, 2 megohms; 

R1l—filament rheostat, 6 ohms; 

R2 and R3—filament rheostats, 20 ohms; 

Ji and J2—double-circuit jacks; 

J3—single-circuit jacks; 

AFTI and AFT2—audio-frequency, ampli- 

fying transformers. 

Use a soft tube in the first tube socket which 
is the detector and two hard tubes in the two 
last sockets, which are amplifiers. The tuning 
is done by the variometer and the variable 
condensers; and the coupling between the an- 
tenna and the grid circuits is adjusted by ro- 
tating the secondary coil of the variocoupier. 
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A LOOSE-COUPLED CIRCUIT FOR A CRYSTAL DETECTOR 
This circuit arrangement will allow for sharp tuning for headphone 


reception. 


A Sharp Tuning Crystal Set 
QuersTION: Please give me a simple 
tuning circuit for a crystal detector that 
employs a variometer and a variable con- 
denser. I want to get a circuit that will 
tune reasonably sharp and that will give 
me good reception on headphones. 
B. D. SMITH 


ANSWER: You will find this circuit re- 
quested in Figure 3. Notice that we have 
added a variocoupler to the instruments you 
listed, so that you can make an inductively- 
coupled receiver. All the parts you need are 
given in the list below : 

L1 and L2—primary and secondary coils of 

an ordinary, tapped variocoupler ; 

VAR—variometer; 

VCl1—variable condenser, .0005 mfd.; 

VET—crystal detector ; 

C—mica, fixed condenser, .0005 mfd.; 

TEL—telephones. 

The antenna circuit is tuned by means of the 
variable condenser and the tapped switch. A 
secondary circuit is tuned by means of the 
variometer and the coupling or selectivity is 
controlled by rotation of the secondary of the 
variocoupler. 


A RELIABLE REGENERATIVE HOOK-UP 


FIGuRE 4: 


This circuit, that embraces two variometers, will give you good results 


for both local and distant reception. 
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The Four-circuit Principle Added 
to the Colpitts Circuit 


QuestTIoN: Will this be of value to 
your readers? Apply the Cockaday 
stabilizer to the ultra-audion or the 
Colpitts circuit by mounting a 50-turn 
honeycomb coil beside the regular honey- 
comb coil used in the circuit. These two 
coils should be mounted in a double-coil 
mounting with the stabilizer coil (the 
variable type). A .00025 or a .00035 
mfd. variable condenser should be con- 
nected in shunt to this circuit. 


R. FREDERICK 


ANSWER: The principle of the stabilizer 
circuit may be applied to any regenerative re- 
ceiver. As some of our novice readers may be 
interested in building an experimental set-up 
(it is simple and effective yet low in cost), 
we are presenting the circuit in full in Figure 
5. The necessary parts are the following: 


L1—honeycomb coil, size L50; 

L2—honeycomb coil, size L35 or L50; 

VCl—variable condenser, .00025 mfd. or 
.00035 mfd.; 

VC2— mica, fixed condenser, .00025 mfd.; 

GL—variable grid-leaks and filament rheo- 
stats, 6 ohms; 

TEL—telephones. 


The tube to be used with this circuit is the 
UV-200 or the C-300 tube. All tuning is done 
with the two condensers VC1 and VC2, 
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The Crystal as the Second De- 
tector in the Superheterodyne 
Receiver 


QuesTIoN: Would it be possible to 
use a crystal detector as the second de- 
tector in a superheterodyne receiver? 
I want to reduce the number of tubes 
in the superheterodyne because I am 
using it for a portable set. I do not 
care if the reception would be cut down 
somewhat in strength as long as I know 
it would give results. 

HAROLD ANDERSON 

ANSWER: The “super” will give good re- 
sults if used with a crystal detector for the 


second detector. However, it will need re- 
placements from time to time. 


The Proper Rheostat for the 
199 Tube 


QuEsTION: What size resistance 
winding should I use in series with the 
filament of the UV-199 tube that oper- 
ates on three 1%2-volt dry cells con- 
nected in series? 


J. B. D. 
ANSWER: You should use a 30-ohm rheostat. 
GC © 
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A MODIFIED COLPITTS CIRCUIT 


Figure 5: This hook-up shows the way in which the Four-circuit tuning principle 
can be adapted to the Colpitts circuit. 
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ConpucteD BY Dr. E. E. FREE 


Delusions of Radio Mind Control 


THERE is always a certain percentage of the 
population afflicted with mild forms of insan- 
ity and the delusions possessed by these un- 
fortunates fluctuate, like other popular ideas, in 
the waves of opinion which we call “fads.” 
Just now there is a fad of “mental radio.” 
Hundreds, possibly thousands, of people who 
are mildly crazy are imagining that their minds 
or bodies are being influenced in some fashion 
either by the radio waves used in broadcasting 
or by some mysterious variety of special waves 
sent out by this or that malevolent individual. 

These delusions are not especially new. They 
were mentioned in these columns nearly two 
years ago. But the sufferers seem to be on the 
increase. The editors of this magazine have 
been consulted with increasing frequency dur- 
ing the past three months by persons who im- 
agine themselves victims of some such persecu- 
tion. That similar appeals have been made to 
the authorities of the United States Govern- 
ment is evidenced by a recent news dispatch 
from Washington.* 

As a service to persons who begin to feel 
some such delusion, as well as in the interest 
of scientific truth, it is desirable for radio engi- 
neers everywhere to be publicly emphatic as to 
the utter impossibility of -the mysterious 
“influences” alleged to be at work. 

To speak of anything as utterly impossible 
is admittedly dangerous. Many so-called im- 
possibilities have become realities during the 
past few years. Yet these delusions seem to 
be one case in which strong and dogmatic lan- 
guage is justifiable. Not only is it entirely 
contrary to everything that. we know about 
radio for there to be any direct transfer of 
messages from a broadcasting station to a 
human brain, but there is still more cogent 
argument. | 

Although the use of radio is new, radio 
waves themselves are as old as the earth, pro®- 
ably older. Ever since there have been electric 


* “Ts Mental Radio a Possibility?” by Carl H. 
age Washington Radio News Service, January 


one mind to another without recourse 
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‘charges in space, similar, for example, to the 


charges that produce thunderstorms, there 
have been radio waves pulsing through the 
ether, 
out of nothing on the day that: Branly invented 
an apparatus to detect it. Static has been with- 
us since millions of years before there were 
any such creatures as men., If the ether waves 
that carry radio had any oppressive or malevo- 
lent effects on the human mind that would 
have become, long since, one of the definite 
facts of life on earth, just as are the sunshine 
or the rain or the coldness of nights in the 
open air. 

Nowadays, it is true, we have continuous 
waves with an intelligible modulation on them. 
From the physiological viewpoint this 1s “a 
change of no importance. whatsoever. It 1s 
unthinkable that our brains should be provided 
by nature with crystal detectors or with any 
other kind of electrical “gadget” capable of 
being effected by this purely arbitrary modu- 
lation while remaining unaffected by the funda- 
mental ether impulse itself. If there is% 
effect of ether waves on the human body 


“influenced” by it. | 

Those who share these delusions of t4 
influence cannot bolster up their opinions 
any reference to the alleged phenomena} 
telepathy. Telepathy may be defined, roughly, 
as the passage of ideas or of impressions ffom 


+ 


. < 


usual channels of speech, gesture and th 
It is possible—although by no means prove 
that something of this kind does occur 
has been several times mentioned in this 
partment. - 

Recent telepathic experiments on the pa 
Mr. Gilbert Murray have attracted consider- 
able attention in the newspapers. Mr. Murray 
is an eminent and distinguished Englishman. 
Conscious fraud on his part is unthinkable, It 
seems to be established that he (as well as a 
few other persons) possesses, at times, a re- 
markable and as yet inexplicable power of 
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Static did not originate all at once 
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IN THE .WORLD’S LABORATORIES > 


guessing what is in the mind of other persons. 


who are present. Dr. Walter Franklin Prince, 
Chief Investigator of the American Society 
for Psychical Research and the recognized 
American authority in this field has described 
some of Mr. Murray’s accomplishments with 
interest and implied acceptance.* 

Possibly this is all true. Science has not 
yet accepted telepathy as a proved fact but 
neither has science denied its possibility. In 
any event, this has nothing to do with mental 
persecutions by radio. If telepathy is a fact it 
is probably not related to any form of radio 
waves. And a persecution by telepathy is 
unthinkable. 

Why is it unthinkable? For a very simple 
reason. All experimenters with the supposed 
telepathic phenomena agree that a condition 
for success is a receptive condition of the mind. 


If Mr. Murray thinks about affairs of state - 


or about the condition of his coal cellar he 
gets no telepathic messages. 

Accordingly, if you begin to feel that some 
mysterious influence is attempting to “control” 
your mind, the remedy. and preventative is in 
your own hands. Merely think about some- 
thing else. 
checkers, repair your radio set, sit down and 
read Poputar Rapio. If you do this, any 
variant of telepathy is surely impossible. And 
any radio “mind control” is impossible anyway. 


* “Experiences Which I Cannot Explain Away,” by 
Walter Franklin Prince. Sctentific American (New 
York), vol. 131, pages 384-386 (December, 1924). 


. tThis is a reversal of an opinion expressed by the 
writer three years ago. Recent experiments on tele- 


pathy have made it almost impossible to ascribe these 
facts, if true at all, to any form of radio. 


Courtesy of Scientific American 


“to “cate 


Go to the movies, play a game of- 


“**. "A MIND CONTROL TEST | os 
. In -one a e Ona conducted by Dr. Prince a blindfolded person attempts 
z”? 
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Radio Geology from Airships’. 


THE possibility that radio waves can be used 
in one fashion or another to discover some- 
thing about rock: strata, ore deposits or water 
channels deeply. buried in the earth without 
actually digging: down. to. them; has already 
been discussed in Porutar RApio.* Mention 
has been made, also, of the proposals for the 


use of radio in discovering water in arid re- 


gions, which proposals were presented by Mr. 
Oskar Taussig, of Vienna, to the meeting of 
the World Power Conference in Wembley, 
England, last summer. Mr. Taussig’s sugges- 
tions have now come to hand in more com- 
plete shape than was reported in the prelim- 
inary announcements of the conference.f | 

Mr: Taussig begins by referring to the sug- 
gestion made in 1910 by Dr. Heinrich Loewy 
of Vienna to the effect that when a radiating 
antenna is brought within a reasonable distance 
from a conducting body, the presence of that 
conducting body in the field of the antenna 
will affect. the shape and nature of the field 
and may affect the nature of the radiation from 
the antenna. | 

‘Mr. Taussig suggests, to be concrete, a radio 
transmitter and.antenna mounted on an air- 
ship. Possibly even'a small aircraft of air- 
plane type would be sufficient. This airship 
is to fly over the desert areas of the earth, 
while the radio transmitter is in operation. 


* “Finding Mines by Radio,” POPULAR Rapio for 
September, 1924, pages 238-245. 


t*“Electro-aviation Methods for Investigating the 
Interior of the Earth,” by Oskar Taussig. In German. 
Elektrotechnik und Maschinenbau (Vienna), vol. 42, 
pages 666-668 (November 16, 1924). 


` 


the thought on which the persons who are seated around him have agreed 


to concentrate. A-number of obsessed persons believe that they “catch” radio waves 
in a similar manner. 
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The surface soil of these desert areas, being 
dry, will not act as a conductor. Therefore 
the working of the transmitter will be un- 
affected. ; 

But suppose that the airship crosses a place 
where there exists a considerable body of 
underground water. This water will form a 
conducting body. The reaction of this con- 
ductor on the transmitter will alter the natural 
wavelength of the antenna or, what is the same 
thing, it will alter the capacity between an- 
tenna and ground. This alteration can be 
detected. Thus, Mr. Taussig believes, it would 
be possible to locate those parts of any desert 
area where drilling would be most likely to 
develop supplies of water. It is said that tests 
made from a Zeppelin airship over Friedrich- 
shafen, in 1922, showed the theory’ to be 
correct. ae 

Mr. Taussig also suggests that similar un- 


A MINE FINDER THAT WORKS LIKE 
A RADIO DETECTOR 


With the apparatus shown above a German 
inventor named Pastor has succeeded in de- 
tecting the presence of metallic ores beneath 
the ground. When ores are situated under 
the tripod they affect the behavior of the 
detector, thereby disclosing their location. 


POPULAR RADIO 


derground detective work might be accom- 
plished by transmitting waves downward ‘into 
the ground and detecting the upward reflection 
of these same waves from underground con- 
ducting layers, either of water-saturated 
strata or of ore-bearing beds having a higher 
conductivity than normal for barren’ rock 
The suggestions are interesting. It is prac- 
tically certain, we believe, that something’ of 
this sort will be accomplished some |day. 
Nevertheless the plan is not so free from} dif- 
ficulties as this brief description might imply. 
Rock layers may differ among themselves in 
conductivity. The mere surface of the ground 
may act as an absorbing or a reflecting layer. 
Actual experiments are needed. Why would 
not this be a good co-operative project | i the 


Geological Survey and the Navy, using? the 
Los Angeles or the Shenandoah to carr 


y the 
transmitter ? = 


Does Radium in the Rocks / 
Radio Reception? ` 


A most interesting possibility with r 
the cause of “dead spots” and other myste ous 
variations of radio transmission is suggested 
by a recent paper presented to the Academy 
of Sciences in Paris and dealing with the éffect 
of radium in rocks and soils on the electrical 
condition of the air immediately above the 
earth materials in question.* 

It is well-known, of course, that nearly all 
rocks, the majority of the waters from springs 
and wells and practically all soils contain very 
small amounts of radium. It is known, too, 
that the discharge of the so-called beta ra 
(really fast-moving electrons) and of the 
gamma rays (very short ether waves) from 
the minute amount of radium in the 
materials is sufficient to produce a certain 
amount of ionization in the air immediately. 
above. The rays from the radium hit against 
atoms of gas in the air, detach an electron 
from each of these atoms, and thus produce 
an “ion”; that is, a gas particle which carries 
an electric charge. The effect of this, as ak 
ready explained many times in PoPpuLAR Rann, 
is to make the ionized air slightly conducting 
for electricity. 

All this has been known for some time 
What Dr. Stoklasa and his assistant, have 
added is the information that the amount of 
radium in the surface materials of the ‘earth, 
and accordingly the degree of electric cot 
ductivity imparted to the air, may vary greatly 
from one part of the world to another. 

In the air over Paris, where the radium 
content of the soil is low—probably almost 3 
minimum—the electric conductivity of the aif 
was found to be 4X10“ electrostatic ut 
At the top of the Eiffel Tower, where the aif 


* “The Radio activity of Gases from Vesuvius asl 
from Solfataras in the Campania,” paper by J. Stoks 
and J. Penkava before the Academy of Sei 
Paris, on October 27, 1924. Reviewed! in Journal 
the Franklin Institute (Philadelphia, Pa.), vol. 199, 
page 136 (January, 1925), also in Industrial esl, 
Engineering Chemistry, News -Edition (Easton, . Pah: 
vol. 3, number: 2,° page 8 (Januafy?20,” 1925). 
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From a photograph made for PopULAR RADIO 
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HOW RADIOACTIVITY AFFECTS THE AIR 


This apparatus was devised by the Bureau of Standards to show how the rays from 
radium ionize the air and make it a conductor for electricity. In the flask at the 
left, the two gold leaves of the electroscope will stay apart when charged. In the 
vessel at_the right, the rays from .the tube of radium at the center ionize the air s 
that the electricity leaks off the gold leaves at once. 


was mixed, doubtless, with other air coming in 
from outside areas, the conductivity was twice 
as great. Over Vesuvius,. where volcanic 
emanations had been added by the volcano, the 
conductivity was twelve times that at Paris. 
Near the radium mines in Austria the air 
conductivity was six times that at Paris. Over 
the potash mines in Alsace the air conductivity 
was six and one-half times that at Paris, this 
being explained by the fact that the element 
potassium is slightly radioactive. 

Dr. Stoklasa and Mr. Penkava did not at- 
tempt to apply these findings to radio. They 
were interested, instead, in whether these 
variations in radioactivity and in air conduc- 
tivity might affect the growth of plants and, 
conceivably, the health or life of men and 
animals. There may be radio effects as well. 

The conductivity of the air has an effect on 
the speed of radio waves that pass through it. 
It is such a change of conductivity at sunrise 
and sunset that is supposed to be responsible 
for the changes of radio transmission which 
are observed when the daylight-darkness line 
passes over the space between two communi- 


` cating stations, 


. 


«x. Now ifthe conductivity of the air is vari- 
-able from place to place in response to differ- 
ences in the radioactivity of the soil, there may 
be local retardations or accelerations of the 
speed of the waves. This will mean bendings 


of the wave direction, similar to the bendings 
that are supposed to occur at the sunrise line 
or at the under surface of the Heaviside layer. 
Interference effects and other transmission dis- 
turbances of considerable complexity are dis- 
tinct resultant possibilities. 

It is impossible to put out this suggestion 
except very tentatively. The. differences ob- 
tained by Dr. Stoklasa are not really very 
great, all the conductivities being so small. 
Nevertheless it is obvious to all radio engi- 
neers that some unknown factors of consider- 
able importance are affecting local radio trans- 
mission in many areas. Possibly this idea of 
local variations in the radioactivity of the 
ground deserves attention. 


Filament Control Tuning 


THE possibilities for some kind of fine fila- 
ment control as a close tuning method is dealt 
with by R. J. Bann.* 

“It is often remarkable how ... careful fila- 
ment control is successful in reducing distor- 
tion without having to ‘detune’ the set slightly,” 
Mr. Bann points out. “On a single-valve, reflex ` 
circuit I have tuned in Birmingham, Aber- 
deen and London on the filament rheostat.” 


* “The Importance of Filament Control,” by R. J. 
Bann. The Wireless World (London), vol. 15, pages 
569-571 (January 28, 1925). 
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Sir Oliver Lodge Defends 
the Ether 


Our readers can scarcely have forgotten the 
argument initiated in PopuLar Rapio three 
years ago by Dr. Steinmetz’s famous article, 
“There Are No Ether Waves.” At that time 
Sir Oliver Lodge was to be found among the 
defenders of the real existence of the BGs 
In a recent address broadcast from 2LO, i 
London, he returns to the defense.* 

Without the ether, he urged, the universe 
would be, not. unity, but chaos. “You cannot 
imagine, ” he said, “empty space being thrown 
into vibration; there must be something: in 
space which vibrates, and that ‘something’ 
extends to the furthest visible object, and con- 
stitutes a unifying and connecting mechanism, 
through which all our information is obtained. 
... To assert, requires knowledge; to deny, 
requires much knowledge. Let us be satisfied 
with positive knowledge so far as it has been 
vouchsafed to us, and leave negations to the 
self-suffiicing and the omniscient.” 

In a recent scientific articlet Sir Oliver is 
still more explicit in his view of the ether as 
the only real and fundamental entity in the 
universe; the ‘“‘world-stuff” out of which en- 


* The address was broadcast on Japu 6, 1925, 
and is reported in Nature (London), vol 115, page 
59 (January 10, 1925). A series of seven talks was 
announced, at fortnightly intervals. 


+ “Matter and Ener ys by Sir 
Scientia (Bologna, Italy), vol. 37, 
(January, 1925). 


Oliver Lodge. 
pages 11-14 
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General Electric 


HEART-BEAT RECORDS MADE BY RADIO APPARATUS 
What the new electro-cardiograph record looks like. 


POPULAR RADIO 


thus the energy of their constitut on 


ergy and matter, light waves and electrons 
are produced. “We find E comple i 
he writes, “to attribute to the ether of space 
the only substantial and fundamen al 
in the material universe; and w st seek 
to resolve and explain everything ‘else in tern 
of that. It is to be modified into elect 
these are known to build up the ate 


> 


part of the pristine energy of | 
great unification is proceeding x befor 
eyes; it is by no means yet complete, it i 
beginning; but the ideal is to resolve all 
rial phenomena into manifestatior Y of 
in various types of motion. Ap ; hat — is wh 
looming before us, as a representa tion o 
whole material universe, from stars and nebu 
le, from atoms and electrons, down tc 
homely blocks of matter with which we 
deal, including our own bodies.’ 


And that, for those that like it, 
ficiently - satisfactory picture. Dr. 
probably would not have lik >d it. 
have said that the ether, e ven as 
cement for the universe, is an 
idea. One’s decision must depend, we 
on how one likes to think, To matt 
no material cement is necess: ary 
stars together. Equations a1 
for most of us, as for Sir Ol 
of the ether is a convenient aid t 

But we must remember, as S| iF 2 
clearly does, that of actual knowledg 
the reality of the ether we Po: sSeSS “not 
scrap. 
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The sharp “nicks” that appear — 


at regular intervals in the pictures indicate the heart beats. > gl 
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Electric | 
THE NEW RADIO DETECTOR FOR HEART BEATS 
The feeble electric impulses that are produced by the beating of the woman’s heart 


pass outward through the electrodes on-her arm and leg and are amplified by radio 
apparatus so that they can be recorded on a photographic film. 


- ee, neat 


: Recording a Message from electrodes and through the operating mech- 
| anism of the galvanometer. In previous forms 
j the Human Heart of electro-cardiograph the: galvanometer and 


the rest of the apparatus were so complicated 


eres: licate that the instrument could not 
for the use of the physician is the new portable and so de A 
| electro-cardiograph developed by Mr. LOT eae n +e caine Sate sah at ‘it a hos- 
Robinson and Mr. H. B. Marvin of the General Pt). p & : 


In the new -form this has been changed. By 
4 Electric Company and demonstrated not long a : ; 
| ago before the Schenectady County (New making use of radio amplifiers to strengthen 


Amonc the most ingenious of recent devices 


York) Medical Association. By means of this pe very feeble currents from the beating 


| apparatus a physician can not only detect but 
| record the feeble electric currents which are 


eart Mr. Robinson and Mr. Marvin have been 
able to simplify the apparatus, making it far 
lighter and at the same time far less fragile. 
The new cardiograph, in its case, weighs only 
37 pounds and the accompanying power unit 
weighs only 33 pounds in addition. 

It will be possible, now, for a physician to 
carry an electro-cardiograph from hospital to 
hospital or to take it to the bedside of a 
patient whom it is unwise to move. Which is 
another benefit that medical science will owe to 
radio, for without the availability of the vacu- 
um tube amplifier the new portable apparatus 
would never have been possible.* 


{Produced as the heart contracts and expands. 
ll muscular action, if not itself electrical, is 
(accompanied by electrical changes of some 
(kind. Whenever a muscle in your body con- 
| tracts there is a corresponding electrical change, 
ja change detectable by sufficiently delicate ap- 
{Paratus. This applies to the muscle of the 
jheart as well as to other muscles. 

{ ence the principle of the electro-cardio- 
 &raph, Electrodes are connected to the body, 
‘jusually to an arm and a leg. These are con- 
\nected, in turn, to a very delicate galvanometer. 
Every time the heart beats a feeble pulse of * From a press statement by Mr. G. Bartlett, Gen- 
electricity goes out over the body, into the eral Electric Company, Schenectady, New York. 
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CONDUCTED BY ALBERT G. CRAIG 


Test “B” Batteries with 10 
Watt Bulb 


WHILE a high grade voltmeter is 
the best instrument with which to test 
the condition of dry cell “B” batteries, 
a handy substitute is an ordinary 10 
watt, 110 volt electric light bulb: A 90 
volt battery should light the lamp to 
nearly full brilliancy and a 22% volt 


block will heat the filament to a dull 


red. ; 


Keep Jack Contacts Clean 


ALTHOUGH the contacts of all high 
grade phone jacks are made of silver 
‘which has a high degree of conductiv- 
ity, dust or dirt may possibly get in 
between the metal surfaces. The result 
will be sizzling and frying noises in the 
headphones or loudspeaker. The 
simplest way to clean. these jack con- 
tacts is to let them close on a piece of 
fine sandpaper and then pull the sand- 
paper out. Repeat this process with the 
sandpaper turned over and you will 
then be sure that both contacts are 
clean. Do not use emery paper because 
emery powder is conductive and may 
partially short circuit the jack. ` 


Disconnect Wires at Batteries 
First 
Ir you have occasion to change the 


location of your receiver, be sure to 
disconnect the battery wires from the 


batteries before you loosen up the bind- 
ing posts on the receiver. 


Clean Your Antenna Insulators 


= Rapio fans, who erect antennas of 
enamelled wire and use insulators made 
of low-loss materials such as porcelain 


or glass, would do well to remember 


to take the antenna down and clean the 
insulators about once every six months. 
Soot and dust often collect on the sur- 
face of insulators and create a high re- 
sistance ground which will affect the 
signals. This is particularly true in 
cities where much soft coal is burned. 


Mount Your Binding-post 
Panel Inside 


WHEN there is sufficient space inside 
the receiver cabinet so that the bind- 
ing post strip can be mounted on the 
baseboard without interfering with any 
of the instruments, such construction 
will save the work of cutting a large 
oblong hole in the back of the cabinet 
and the wires can be brought inside the 
cabinet through small holes spaced as 
are the binding posts. 


Watch Out for Dials That Bind 


Orren the dials on a home-made 
radio receiver will turn in anything but 
a smooth fashion simply because -the 
hub of the dial is rubbing against -the 
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edges of the shaft hole. In mounting 
dials of the ordinary type it is well to 
slip a piece of paper under the dial 
before you tighten up the set screw. 
Then you can remove the paper with the 
assurance that there is sufficient clear- 
ance between the hub of the dial and 
the surface of the panel. Some of 
the dials which can be mounted without 
a set screw have a tendency to move to- 
ward the panel when the clamping nut 

tightened. With such dials it is de- 
sirable to use three thicknesses of paper. 


Spaced Coils Are Easy to Wind 


Ir is a simple matter to wind a coil 
with each turn of wire spaced a short 
distance from the next one. Start the 
coil with thread and wire at the same 
time applying considerably more ten- 
sion to the wire than when no thread is 
used. After the coil is wound and the 
end of the wire fastened, the thread 
may be unwound. It is much easier if 
you can persuade a friend to hold a 
spool of wire in one hand and a spool 


. of thread in the other while you use 


both hands to turn the coil form. 


How to Improve a Loudspeaker 
To take the tinny sound out of a loud- 


'. speaker with a metal horn, spatter it 


slowly with a mixture of hot paraffin and 


. Salt to which a little vinegar has been 
, added to make it adhesive. 
* 7 coating cools, apply several coats of flat, 


When the 


_ black paint. 


i How to Get the Most Out of 


Your Tubes 


By merely changing your tubes around 


t: in different sockets, the efficiency of your 


set may be increased as much as 50 per- 
cent. To do this correctly first tune in 
, a Station and then take two of your tubes 
and interchange them. Continue to do 
; this in various combinations with the 
z: Other tubes until the particular combina- 


a tion is found that gives the loudest repro- 
a ‘duction. 
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Antenna Switching Arrangements 


THE radio experimenter who has 
several receiving sets hooked up on his 
bench usually finds it worth while to 
arrange switches so that he can change 
instantly from one set to another in- 
order to compare their respective quali- 
ties on distant signals. As far as the 
battery supply to the various sets is con- 
cerned the problem is simple enough as 
there is nothing to interfere with con- 
necting all of the sets to the same bat- 
teries provided, of course, that the 
minus “B” connection inside the several 
sets is always to the positive side of the 
filament circuit. If there is any doubt 
about this matter it is better to leave 
the minus “B” connection off all the 
receivers except one. The antenna lead- 
in can be run along the wall back of 
the bench and a number of single pole, 
single throw switches can be installed, 
so that by closing any switch, you will 
throw the antenna on to the set con- 
nected with the particular switch. All 
the receivers can be grounded and a 
change from one set to another simply 
means the opening of one switch and 
the closing of another. 


- Be Careful With Paper 
Templets 


Most of the instruments now on the 
market for use in home-made radio 
sets which require mounting screws are 
supplied with paper templets so that 
the user has only to center punch the 
panel through the paper templet and 
then drill the holes. Unfortunately, 
however, some of these templets are 
printed from inaccurate plates and 
others are incorrect because of the 
shrinking or stretching of the paper 
that results from changing weather con- 
ditions. It is well to check up the 
actual dimensions for the spacing of 
the holes with the printed dimensions 
before using the templet. This is 
especially important when the holes are 
several inches apart. 


CONDUCTED BY WILLIAM G. H. FINCH 


Tuis department will keep you in touch with the latest inventions of. interest on 
which patent rights have been granted, and which are significant contributions to 
ayi radio art. s $ 


A Novel Receiver for Short- 
wave Reception 


' A NEW means for receiving high-frequency 
waves (short waves—150 meters or less), a 
system of multidetection, demodulation or fre- 
quency reduction method, by the use of which 
efficient reception and amplification on low 
wavelengths may be obtained, is proposed by 
Peter I. Wold of East Orange, N. J. (Patent 
No, 1,514,752.) 

In radio systems that employ short waves, 
the frequency of the incoming waves is often 
too high to’ permit of efficient amplification. 


` In this patent use is made of a detecting 
circuit in which the high-frequency waves 
(short waves) are combined with those of 
other frequencies that are supplied by a local 
oscillator resulting in a beat note of a fre 
quency above the limit of audibility but low 
enough to be amplified, and after amplification 
they are again reduced by further detection 
or rectification to some: suitable. audio-fre- 
quency. This system is shown in Figure 1 
below. 

Those interested in short-wave reception 
will be well rewarded by following some of 
the suggestions in Mr. Wold’s patent. 


14 
Qrcillatron Generator 


' WIRING DIAGRAM OF THE NEW SHORT-WAVE RECEIVER 


Ficure 1: 


This invention overcomes the difficulty that is ordinarily experienced 


in efficiently creating audibility through the amplification of waves of high frequency. 
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_ be either a vessel, aircraft or vehicle. 


WITH THE 


'A Radio Control System for 


. Boats, Airplanes and Automobiles 


THE experiments: begun several years ago 


with the radio control of mechanisms have just 
‘been patented by John Hays Hammond, Jr., 


of Gloucester, Mass. Mr. Hammond’s patent 
specification discloses a system for the control 
by radiant energy of moving bodies which may 
l (Patent 
No. 1,513,108.) 

This is accomplished by a combination of 
selenium or other light-sensitive cells with a 


Al 
a} 
1 / 
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suitable vacuum-tube circuit. 
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Some will re- 
call the publicity given to Mr. Hammond’s 
“electric dog” which he made to follow him 
by a flashlight held in his hand. A detailed 
drawing of the complete system is shown in 
Figure 2. | 

This invention also Had a more serious 
aspect when it was used in experiments dur- 
ing the late war for the control by radio and 
light waves of torpedoes or airplanes. Scien- 
tists reasoned that should an enemy at night 
endeavor to pick up, with searchlights, a radio- 
controlled torpedo carrying high explosives, 
this very act would cause the light-sensitive 
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HOW HAMMOND’S ELECTRIC “DOG” WORKS 
Ficure 2: This diagram shows how light rays or radio waves are used to operate 
this device which, through an electromagnetic arrangement, can turn wheels or a 
propeller or stop them in accord with transmitted waves. 
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THE HOOK-UP OF THE STATIC 
REDUCING CIRCUIT 


Ficure 3: The arrangement in the circuit of 
the two antennas, one of which ts considerably 
higher than the other, is shown above. 


selenium cells, associated with suitably con- 
trolled circuits in the torpedoes, to attract the 
torpedoes to the searchlights and cause their 
destruction. 


For Reducing Static 


A MEANS for overcoming static interference 
to a marked degree and at the same time caus- 
ing no diminution of received signals is pre- 
sented by Frank Conrad of Pittsburgh, Pa. 
(Patent No. 1,813,223.) 

The inventor finds that static changes and 
static induction in antennas of different heights 
are substantially the same, whereas the inten- 
sity of the impulses set up in antennas by in- 
coming signals varies with the height. This 
phenomenon is pictured in Figure 3. The sig- 
nals, as we know, are stronger at greater 
heights. On the basis of this phenomena, the 
inventor claims to eliminate the disturbing 
effects of static discharges through the use of 
two astennas for the interception of messages. 
These antennas are so associated with receiv- 
ing apparatus that the equal static discharges 
in the two antennas cancel each other and 
become imperceptible. On the other hand, the 


unequal amounts of energy of transmitted sig- 
nals picked up by the antennas, that result from 
their different heights, fail to cancel each other; 
whereby a residual effect remains that may be 
eamplified to produce a readable signal. 
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A Vacuum-tube Oscillator 
Chronometer 


A VACUUM-TUBE oscillator chronometer and 
a method for increasing constancy of the oper- 
ating characteristics of such device is provided 
for in a patent recently issued to Peter I. Wold 
of East Orange, N. J. (Patent No. 1,514,751.) 
It relates, also, to the provision of a chrono- 
metric system of exceptional constancy and 
accuracy by the expedient of using, as the 
actuating means for the time-controlling ele- 
ment, an oscillation generator in which the 
frequency is set by the constants of an oscil- 
lating circuit. 

The type of generator proposed is familiar 
among radio engineers as a generator of high- 
frequency currents. The input and output cir- 
cuits of an amplifying or repeating device are 
related in such a manner that energy, if fed 
back from the output to the input circuit, will 
develop a continuous series of oscillations if 
the physical and electrical constants of the 
amplifier or repeater and the electrical con- 
stants of the associated circuits are properly 
proportioned. 

An inductive or electrostatic coupling is used, 
for this purpose; or the same result may be 
effected through the internal capacity between 
the elements or electrodes of the tube itself. 
This tube circuit should include an oscillatory 
tuned circuit. The mechanical and electrical 
arrangement for this chronometer appears in 
Figure 4. 

If the tuned circuit comprises the principal 
portion of the impedance elements in the tube 
circuits, it may be made to determine substan- 
tially the frequency of the oscillations gen- 
erated. Therefore, it becomes possible to make 
the generated currents of the particular fre- 


A NEW DEVICE FOR MEASURING 
FREQUENCIES 


Figure 4: This is the circuit in which beats 

of oscillating vacuum tubes are changed to 

mechanical impulses by an electromagnetic 
arrangement, 
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A CIRCUIT THAT REDUCES INDUCTIVE EFFECTS 


Ficure 5: 


The inductive effects in a power line are apposed with equal and oppo- 


sitely directed electromotive forces, which reduce the disturbances, for instance, that 
occur when broadcasting stations are linked by telephone lines. 


quency desired by properly adjusting the con- 
stants of this circuit. a 

This invention should find wide application 
in the various radio laboratories or among 
those who are experimentally inclined, because 
it affords a method of accurately producing a 
frequency (as low as one cycle in ten seconds) 
that has a pure sine wave and as high as a 
hundred million cycles per second (radio fre- 
quencies). : 

Mr. Wold has provided a means for making 
a multitude of audio and radio-frequency 
measurements with one device; and, when used 
at audio-frequencies (up to 10,000 cycles) it 
provides the experimenter with a piece of 
apparatus that he can use to advantage to make 
impedance measurements of his audio-fre- 
quency transformers, and to determine the 
impedance of his tubes, he can readily match 
tubes and transformers thereby obtaining best 
results with his audio amplifier. 

When used at radio-frequencies the same 
measurements may be made with radio-fre- 
quency transformers. There are numerous 
other measurements that can be made with 
such a “universal oscillator” and for those of 
our readers who desire further information we 
refer them to Bureau of Standards Circular 
No. 74, Radio Instruments and Measurements, 


which may be obtained for sixty cents from 
the Superintendent of Documents. 


A New Way to Minimize 
Inductive Disturbances 


A MEANS for minimizing or neutralizing dis- 
turbances that may be impressed upon elec- 
trical circuits by electromagnetic induction 
from other circuits (such as parallel power 
lines in proximity to the former), has been 
proposed by Almon W. Copley of Wilkins- 
burg, Pa. (Patent No. 1,513,224.) . 

This invention is particularly applicable to 
telephone circuits, and offers a means of im- 
proving radio broadcasting when relaying is 
employed for linking a series of broadcasting 
stations by wire for the simultaneous trans- 
mission of programs, The circuit arrangement 
for it is shown in Figure 5. Difficulty has 
always been experienced in broadcasting by 
pick-ups or transient currents that interfere 
with proper modulation. The inventor pro- 
poses to minimize or neutralize these dis- 
turbances by opposing them with equal and 
oppositely directed electromotive forces. The 
American Telephone & Telegraph Company 


a 
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at present is utilizing equalizer and filter cir- 
cuits to meet this problem and thus far has 
been fairly successful. However, the foregoing 
method affords another way to meet this 
problem. 


Simulating the Listener’s Presence 
in the Studio 


A PATENT, which provides a method of pro- 
ducing the auditory illusion of being present in 
a broadcasting studio has been issued to 
Franklin M. Doolittle of New Haven, Conn. 
(Patent No. 1,513,973.) This inventor proposes 
to make use of different acoustical effects for 
each ear of a listener. 


Receiving 
Apparatus 


R? 


Receiving 


Apparatus 
R fe 


THE ARRANGEMENT OF THE RECEIV- 
ERS IN THE AUDITORY ILLUSION 
DEVICE 
Figure 6: This circuit “fool” the ears in 
somewhat the same manner as the stereoscope 
“fools” the eyes. 


He employs two separate channels of radio 
transmission (as shown in Figure 6), which 
may be obtained by the use of two wave- 
lengths, or by employing a single wavelength 
and imposing two superaudible frequencies 
which are in turn modulated by the voice fre- 
quencies. He proposes the use of two micro- 
phonic devices, one of which is arranged ta 
modulate the radiation of one channel and the 
second one to modulate the other channel, so 
that two versions of the sounds in a broad 
casting studio that differ in phase relation will, 
produce the consciousness of the presence o : 
the artist when the listener’s mind interprets! 
these sounds. | 

Two receiving devices are required. A sin- 
gle telephone receiver is needed for each 
receiving set; and when these two telephone 
receivers are used as a headphone the right 
ear gets one sound interpretation of the concert 
and the left another. 

While Mr. Doolittle has directed his atten- 
tion to a timely problem we do not believe it 
will be universally adopted by the broadcasting 
stations for two reasons. 

First, because at present the Department of 
Commerce is experiencing the greatest diff- 
culty in allotting wavelengths to broadcasters 
with a sufficient frequency margin to insure 
the freedom from interference, especially in. 
those receivers that employ circuits that cannot 
be tuned sharply. 

Second, the other suggestion of the inventor 
that would overcome this difficulty in trans- 
mission, is to employ one frequencv or wave- 
length, and superimpose upon it two super- 
audible frequencies, or frequencies above 10,000 
cycles with sufficient margin to insure the suc- 
cess of using both channels simultaneously, so 
as to insure successful transmisssion. 

There is still the obstacle to be overcome of 
employing two receivers so tuned as to be 
responsive to the superaudible frequencies, 
This would further require an investment in 
another receiving set, which fact alone would 
prevent the great majority of broadcast listen- 
ers from making such a scheme successful. 
The average broadcast listener who could af- 
ford to operate two receivers would not obtain 
success with such a method because of the 
minor difficulties that are attendant upon oper- 
ating two receivers simultaneously to two fre- 
quencies that are relatively close, especially 
of the regeneration type. 


A New Terminal Clip 


Mr. E. B. Lewis of Waterbury, Conn., dis- 
closes a new clasp or clip with a combination 
of a terminal lug which should prove ideal for 
making quick connections. (Patent No. 
1,521,197.) 


A Balance Antenna System 


ABRAHAM Press of Wilkinsburg, Pa., has 
received Patent No. 1,522,745, that shows a 
metho for reducing disturbances from static. 
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THIS department is conducted by PopuLaR Rapio LABORATORY for the purpose of keeping the 
radio. experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory ts noted in these columns. 


. RECEIVING SETS. ` l 
“Day-Fan” receivers; The Dayton Fan & Motor 


o. . 
De Forest radiophones; De Forest Radio Co. 
Dynergy radio set; Dynamotive Radio Corp. 
Eaglet neutrodyne; Eagle Radio Co. | 
“Eagle” neutrodyne_receiver; Eagle Radio Co. | 
“Eastern” Three Circuit Tuner; Eastern Coil 


Corp. ; 
“Tesco” crystal sets; Eastern Specialty Co. 
“Ecodyne”’ Duplex receivers; conomic Appli- 


ance Co, . ne 
““Eisemann” broadcast receiver; Eisemann Mag- 

neto Corp. , i 
eens ’ 6-D receiver; Eisemann Magneto 
orp. .- , 
“Bria? knockdown receivers; Electrical Research 


abs. 

Radjo low-loss Three Circuit Tuner; Electric 
City Novelty & Mfg. Co. 

Model C-7 Superheterodyne receiver; 
menters Information Service, Inc. 


LOUDSPEAKERS ` 


De Luxe Amplifier; Daven Radio Corp. 
De Forest loudspeaker; De Forest Radio Co. 
“Dictograph” loudspeaker; Dictograph Products 


Dictograph Products 


Corp. | 
““Charmitone Loud Singers;” 
o. 


Experi- 


orp. 
“‘“Dictogrand”’ -loudspeaker ; 


Dual Loudspeaker 


A GOOD MEDIUM-PRICED TRANSFORMER 
Name of instrument: Audio-frequency, ampli- 
A fying transformer. 

Description: A transformer containing a core 
of the square D type with both the pri- 
mary and secondary windings wound on 


one leg. Both these windings and the 


core are protected by a double metal 
case, which serves as a shield, as a pro- 
tection for the windings and also as a 
means for fastening to a baseboard. 
The terminals are brought out to a com- 
bination binding post and soldering lug. 

Usage: In any audio-frequency amplifier as 
an inter-stage coupling. 

Outstanding features: Low in price. Low in 
ratio. Good amplification. Equipped 
with soldering lugs. 


4° ` Maker: Rauland Mfg. Co. 


AUDIO-FREQUENCY TRANSFORMERS 


De Roy Phusiformer; De Roy Radio Corp. 

“Dongan” transformer, Type C; Dongan Elec- 
tric Mfg. Co. 

Equi-fiux audio transformer; James C. Doran 

ons 

Dymac audio transformer, types A-1, E, G, H; 
Electrical Products Mfg. Co. 

“Erla” audio transformers; Electrical Research 


a S. 
“Erla” push-pull transformers; Electrical Research 
abs. 
“Essex” audio transformers; Essex Mfg. Co. 
MICA FIXED CONDENSERS 


“Dubilier’ Micadons; Dubilier Condenser & 
Radio Corp. 
“Erla” fixed condensers; Electrical Research 
Labs. : 
LOOPS 
D. T. W. Collapsible loop (German); Tobe C. 
` Deutschmann 


“Erla” loop; Electrical Research Labs. 
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Equipped with a shield and with soldering lugs. 
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GRID-LEAKS AND RESISTANCES 


Resistors and grid-leaks; -Daven Radio Corp. 
“Daven” resisto-coupler; Daven Radio Corp. 


“Daven” precision resistors; Daven Radio Corp.: 


Filament ballast resistors; Daven Radio Corp. | 
“De Forest” grid-leaks; De Forest Radio Co. 
Dubilier resistance. unit; Dubilier Condenser & 
Radio Corp. 
“Durham” variable grid-leak; Durham & Co. 
em Metallized Filament grid-leaks; Durham 


0. l 
Fil-ko resistor; DX Instrument Co. 
Fil-ko-leak; DX Instrument Co. 
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MISCELLANEOUS ACCESSORIES 


Resistor leak mounting; Daven Radio Corp. 
Condenser mounting; Daven Radio Corp. 
Combination grid-leak condenser mounting; Daven 
Radio Corp. q 
“De Forest” coil mountings; De Forest Radio 


0. f 

“Dixie” engraved binding posts; Dixie Supply 
Co. f - 

How to learn code; Dodge Radiò Shortkut ; 

“Dongan” _ high-resistance voltmeter; Dongan 
Electric Mfg. Co. 


Dubilier Ducon (light socket aerial); Dubilier 
Condenser & Radio Corp. oe 
“Nokorode” soldering kit; M. W. Dunton=Go. 
“‘Nokorode”’ soldersg paste; M. W. Dunton 
Durad Base; Duraplate Co. CE 
Durad Base Assembly Parts; Duraplate Co. 
“Durham” bases; Durham & Co. Le. 
Fil-ko lightning -arrester; DX Instrument Co. 
Leather for radio sets and portables; Eagle 
Ottawa Leather Co. a oh 
Easy seat cushion; Easy Seat Sales Agency. 
“Eby” binding posts; H..H. Eby Mfg. Co. 
Ekko album; Ekko Co. ' pr 
Lead-in device; Electrad, Inc. 
Indooraerials; Electrad, İnc. 
Aerial outfits; Electrad,‘ Inc. -> 
Lightning arresters; Electrad, Inc. 
Lamp socket antenna; Electrad, Inc. 
Grid-leak mountings; Electrad, Inc. 
Hydroground; Electrad, Inc. 
Eet solderless connectors; Electrical Research 
abs. 
Bezels; Electrical Research Labs. 
Lightning arresters; Electric Service Supplies Co. 
Dynamotor; Electric Specialty Co. 
Generators; Electric Specialty Co. - 
bail antenna lightning arrester; Essex Mfg. 
o 


Lavite resistances; Eastern Coil Corp. 
Glass grid-leak; Electrad, Inc. 

Fixed grid-leaks; Electrad, Inc. 
Carbon resistances; Electrad, Inc. 


BATTERY CHARGERS AND RECTIFIERS 
AA fired crystal rectifiers; Electrical Research 
abs. 


CRYSTAL DETECTORS É 


Universal Radio crystal detector; Electric City 
Novelty & Mfg. Co. 


« 


A MULTIPLE TRANSFORMER UNIT 


Name of instrument: Multiple radio-frequency, 
coupling unit. 

Description: In this piece of apparatus there 
are incorporated on a single base, three 
intermediate, coupling transformers and 
an initial transformer which can be used 
in a superheterodyne circuit. The units 
are placed side by side and are covered 

e with a metal shield and are provided 
with insulated connection strips upon 
which are mounted the binding-post ter- 
minals. These terminals are marked 
with letters that designate the proper 
connections to the vacuum tubes and to VARIABLE CONDENSERS 
the other parts of the circuit. This com- “De Forest” condensers... De Pore REAI NCA 


bination provides a simple unit, which Superadio variable condenser; De Witt-La France 


“Essex” radio soldering fluid; Essex Mfg. Co. 
Skware Flex Bus Wire #12; Essex Mfg. Co. 
Binding post name “plates; Etching Co. of | 
America : 
Publishers of book “Modern Radio Reception;” 
Experimenters Information Service, Inc. 


can be fastened directly to a receiver o., Inc. a 
baseboard by means of four wood By-Pass condenser; Dubilier Condenser & Radio 
orp. f 
Screws. 3 A 2 “Duplex” condensers; Duplex Engine Governor 
Usage: In any radio-frequency circuit as an Co., Inc. 


DXL variable condenser; DXL Radio Corp. 
Eagle | Ball-Bearing die-cast condenser; Eagle 
p eae Co. i r E 

‘Grin”’ variable condenser; Eastern Specialty Co. 
gy et Mintloss condenser; Electrical Resare 

abs. 

“Elraco” precision condenser; Elgin Radio Corp. 
“Elraco” low-loss condenser; Elgin Radio orp. 


inter-stage coupling. 

Outstanding features: Rigid construction. 
Neat in appearance. Takes up a mini- 
mum of space. Connections plainly indi- 

cated. 
' Maker: Precise Mfg. Co. 
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Equipped with a shielded case and insulated binding post strips. 
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view scale. Equipped with three holes 
_ for panel mounting. 


Clear 


TUNING INDUCTANCE UNITS 


“De Forest’? variometerss De Forest Radio Co. 
“De Forest” honeycomb coils; De Forest Radio 


o. 
“Eastern” 
“Cockaday” 
‘Eisemann” 
Corp. 
“Eisemann” 
Corp. 
Variohm; Electrad, Ine. ` 
Verni-tuner; Electrad, Ine. 
Duo-la-téral coils; Electrical Products Mfg. Co. 
Sclectoformer; Electrical Research Labs. 
Radjo low-loss single or double tuner; 
City Novelty & Mfg. Co. 
“Pall Mall” variocoupler; Essex Mfg. Co. 


SWITCHES 


“De Forest” switches; De Forest Radio Co. 

Eagle Multiple switch; Eagle Radio Co. 

Radjo POET ra switch; Electric City Novelty 
. Co. 

“Arkay” cam switches; Essex Mfg. Co. 


JACKS 
Radjo. anti-capacity jacks; Electric City Novelt 
& Mfg. Co. 4 TOTEN 


coupler; Eastern .Coil Corp. 
cous; Eastern Coil Corp. 
variometéers; Etsemann Magneto 


variocouplers; Eisemann Magneto 


AN EFFICIENT CONDENSER WITH A 
FULL-FLOATING AXLE 
Name of instrument: Variable condenser, 
Description: Well-made condenser, built along 
somewhat unique lines with a single 
bearing of large area that is insulated 
by two large bushings. The stationary 
plates are fitted with a removable dust 
cap to prevent dirt settling between the 
plates. It is simply mounted on the 
panel by means of two flathead screws, 
each threaded into the solid end plate. 
Usage: In any radio-frequency circuit for 
tuning, 


Outstanding features: New type of construc- 


tion. High efficiency. Wide spacing of 
the plates. Smooth acting bearing. New 


method of insulating. Provided with 
‘dust cover. 


Maker: Allen-Bradley” Co. 


Electric © 
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A DEPENDABLE MILLIAMETER 


Name of instrument: Thermo Galvanometer. 

Description: A well-made instrument that op- 
erates from a thermo-couple and has a 
scale reading of 0 to 100 milliamperes. 
It can be fastened directly on a receiver 
panel or mounted as a laboratory instru- 
ment by means of a small bracket that 
can be obtained from the manufacturer. 
Equipped with three mounting holes for 
fastening directly to a panel. Also 
equipped with a small screw for making 
correct zero adjustment. 

Usage: In any circuit where it is desired to - 
measure the RMS value of the current: 
flowing. 

Outstanding features: Small in size. Suitably 
accurate for ordinary radio work, Neat 
in appearance. Portable. 

Maker: Weston Electrical Instrument Co. 


RHEOSTATS 


De Jur 1-hole rheostat; De Jur Products Co. 
Fil-ko-stat; DX Instrument Co. , 
Eagle Revolving resistor rheostat; Eagle Radio Co. 
Precision rheostat; Electrical Research Labs. 


HEADSETS . 
o ttograbh” headset; Dictograph Products 


orp. 
“Edson” phones; Edson Radio Sales Co. 
“Etsemann”. headsets; Eisemann Magneto Corp. 


-RADIO-FREQUENCY TRANSFORMERS 


Telos vario-transformer; Danziger-Jones, 
Duratran transformer;  Dubilier 
Radio Corp. . 
“Eisemann” R.F. transformer; Eisemann Mag- 
neto Corp. 
“Erla” transformer; Electrical Research Labs. . 


SETS IN KIT FORM 


Telos Kit; Danziger-Jones, Inc. . 

“Daven” Resistance-coupled A mplifier kits; Daven 
Radio Corp. 

“Day-Fan”’ Unit Receivers; Dayton Fan & Motor 


0. 

“R-D-X” Reflex Receiver kit; Durrant Radio, Ltd. 

Reststance-coupled Amplifier kit; Electrad, Inc. 

“Erla” Superflex 3-tube Cir-kit; Electrical Re- 
search Labs. 


Inc. 
Condenser & 


Equipped with a dustproof case and 
insulated bushings. 
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Equipped with an extension plug. 


A HANDY ACCESSORY FOR A LOUDSPEAKER 


Name oe ‘instrument: Extension ‘plug and 
cord. 

Description: An extension jack which will 
accommodate the ordinary plug and 
cord, which is usually furnished with 
the loudspeaker. Attached to this ex- 
tension plug is a cord about 25 feet 
long, at the other end of which is con- 
nected another plug, which can be in- 
serted directly into the set. 

Usage: As an extension for placing the loud- 
speaker at a distance from the receiving 
set. 

Outstanding features: Neat in appearance. 
Provides a means for placing the loud- 
speaker in another room or for extend- 
ing it out to a porch in summer. With 


this extension the loudspeaker may be. 


placed in a room anywhere. that will 
- give the best results. 
Maker: Four-Way Co. 


A RESISTANCE-COUPLED AMPLIFIER UNIT 
l FOR THREE STAGES 


Name of instrument: 


Resistance-coupled 
amplifier. 


Description: In this unit there have.been com- 


bined three stages of resistance-coupled 
amplification primarily for use as an 
audio-frequency amplifier. 
contains three sockets. for vacuum tubes 
together with mountings for the grid and 
plate resistors. It is also equipped with 


The unit 
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fixed, coupling condensers that are lo- 
cated on the under side of the insulating 
block and it contains binding posts along 
the back edge for making connections. 
It is mounted on a bakelite base. 

Usage: In any resistance-coupled, amplifying 
circuit. 

Outstanding features: Neat in appearance. 
Capable of large variation of both re- 
sistance and capacity. Takes up very 
small space. Easy to install. 

Maker: Daven Radio Corp. 


‘BATTERIES 


“Diamond” radio plate “B” batteries; Diamond 


Elect. Specialties Corp. : 
Edison” radio-primary battery; Thos. A. Edison, 
nc. 
Evide” “A” and “B” batteries; Electric Storage 
Battery Co. 
RADIO CABINETS 
Vulcanwood”’ (cabinet material); 


Fibre Co. 
Adapio radio cabinet; 


Diamond State 

i L. R. Donehue Lumber 
O. 

Eagle Console cabinet; Eagle Radio Co. 


BATTERY CHARGERS AND RECTIFIERS 
“Erla” fixed crystal rectifiers; Electrical Rese: 
Labs. - 7" 
DIALS -S 
“Erla” Dials; Electrical Research Labs. 
“E-Z-Toon” dials; E-Z-Toon Radio Co. 
PANELS ofa! 
“Celeron” panels; Diamond State Fibre Co. J 


AMPLIFIERS 

“Daven” Daven 

Corp. è 

Superadio Audio Amplifier Unit; De Witt 

France Co., Inc. 

Superadio Radio-frequenccy amplifier unit; 
Witt La-France Co., Inc. 


POTENTIOMETERS [a 
“De Forest” potentiometers; De Forest Rad 
in M: 


Super-amplifier Unit; 


>» Be 


“De Forest’ , | io Ço. 
Eisemann” potentiometers; Eisemann gneto- 
Corp. <= 
Potentiometers; Electrical Research Labs, _ 
TUBES “| 
“De Forest” audions (vacuum tubes); De Forest 
Radio Co. "a 
Protect-O-Tube; The Don-Mac Co. — Sie 
eee detector tube (for dry cells); Electrad, 
nc. ; mS |- 
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Equipped with six brackets for supporting and connecting the resistance elements. 
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SOCKETS AND ADAPTERS “Essex” bakelite socket; Essex Mfg. Co. 
“De Forest” tube sockets; De Forest Radio Co. PHONE PLUGS 
“Erla” sockets; Electrical Research Labs. .2-Way Phone Plug; Electrical Research Labs. 


un 


This list of apparatus approved by the PopuLAr Rapio LABoraTory will 

be continued as-a part of the WHAT’S NEW IN RADIO APPARATUS 

départment until all instruments, parts and complete sets have been in- 

cluded. The listing is alphabetical by manufacturers’ names and the install- 
reer -~ ment in this issue goes through the letters D and E. 
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GOLFERS FIND A USE FOR RADIO 
Kaw ~ THAT KILLS THE GOLFER’S GROUCH 


A new use for radio. on the golf course suggests the possibility of reporting golf 
championship matches of the future with a portable radio transmitter that may be 
moved from hole to hole. In the picture above the golfers are lined up at the first 
tee of a golf course at Augusta, Georgia, listening to broadcast programs from the 
radio receiving set on the table while they wait contentedly for their turn to tee off. 
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` CONDUCTED BY S. GoRDON TAYLOR 


EVERY radio receiver requires a careful balancing of all of its parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different pasa. 
; owing to variations in the parts used, the skill of the experimenters and the locations .of the. 
receiver. This department is conducted for the special benefit of readers who have built the 
radio receivers described in PopuLAR Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. 


Loops Used With Superheterodyne Receivers 


SOME readers have the impression that a 

loop antenna used with the_superhetero- 
dyne receivers described in the December and 
January issues of PopuLarR Rapio, results in 
limited wavelength range. 

Inquiries that come to our laboratory indi- 
cate the common impression that the number 
of feet of wire on a loop deterniines its char- 
acteristics. A builder of one of the super- 
heterodynes, for instance, asked if 110 feet of 
stranded wire would be enough to wind on a 
lodp; which he was constructing. Another 
reader, said, that he had: used*I00° feet of wire 
and shad. found the receiver ittcapable of cov- 
ering: thë- higher Broadcastiig. wavelengths, 
while - a “third correspondent - wrote that with 
100°:feet of “wire on-~his loop,- he could- ‘get 
nothing much below 300 meters. <. 

The fact is that: ‘the amount of wire used: on 
a loop antenna is ‘only incidental. The size of 
the frame and the: spacing between: the turns 
of, Wiré:are the important factors that‘ govern 
the wavelengths that can`bë covered ‘by. a par- 
ticular amount of wire. One hundred feet of 
wire, therefore, may be too much or too little, 
accordiig to the manner in which the loop is 
uilt. 

It is difficult to give exact specifications for 
the number of turns to wind on a loop frame 
of a given size, or for the spacing of wires 
because the kind of wire used is a factor of 
considerable importance. The four best sug- 


gestions that we have made, on the basis of 
some extensive experiments in the laboratory, 
for building your loop are: 


1. Make the frame as large as possible 
as the flat type of loop is usually the 
most convenient. 

2. Space the turns 3% of an inch apart un- 
less the loop is to be less than 2 feet 
square. In that case use 14-inch spac- 
ing. 

3. Use a good grade of stranded, loop 
wire with double silk insulation. 
“Litz” wire has no particular advan- 
tages. The ordinary loop wire usu- 
ally is made up of from 30 to 60 
strands of No. 38 bare copper wire, 
with a double silk, or one cotton and 
one silk covering or insulation. 

4. Wind on the loop more wire than can 
possibly be needed—say, 120 feet. 


When you have made your loop according 
to these suggestions, connect it to your receiver 
and tune in a high wavelength station. If the 
dial setting of the loop tuning condenser is 
somewhere near the dial setting given for that 
station on curve K1 (page 50 of the January, 
1925 issue of PopuLaR Ranio), then the loop, as 
wound, is about right. However, if the dial 
setting is more than 5 degrees lower than the 
chart indicates it should be, you will know 
that the loop has too many turns. Cut down 
the loop a half turn at a time until the tuning 
reading for the station, which is used to test 
on, agrees with that on the chart. If, however, 
the dial setting is higher than that on the chart. 
you have not used enough wire. Wire should 
then be added. But, if the loop was _ built 
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“TROUBLE SHOOTING” 


with 120 feet -of wire and if you ‘followed the. 
four instructions above,- you -should not- have 


to add more wire; and in any case you are not 
likely to need to take off more than 25° feet 
of wire ` 

‘When you want- tò build a tapped loop, you 
need only bare the wire at its center point, 
the middle of the winding, halfway between 
the two‘ ends. Or, you may tap it at two or 
three equally spaced points that will provide 
greater variation. 


: ah ' 


Thi “Effect of Local Conditions on 
a Loop’ Reception ' 


° ALSA ye av’ S fhe 

- A loop ‘antenna will work únder almost any 
conditions, Plaster, wood or brick walls of 
houses have no apparent retarding effect on 
radio waves. Difficulty is frequently en- 
countered in the case of stucco houses, how- 
ever, because. of wire screen reinforcement 
that is used in their construction. In such 


houses the walls act as a shield that prevents. 


the entire power of radio waves from reaching 
the loop.- All stucco hofises are not built in 
this manner, however. 

For stucco houses it is usually- better to use 
outdoor antennas which, of course, are not 
hindered by walls. 

Perhaps the best arrangement is to use the 
antenna in conjunction with the loop. as ex- 
plained in the “Trouble Shooting” department 
in the March issue. Good ui can also be 
obtained by connecting the antenna lead direct 
to the ground in such a way that the antenna 
lead passes close to the loop and parallel with 
the plane of the loop. 


An Antenna C oupler : Coil 


Where it is. desired to use the outdoor an- 
tenna without the loop, the coupler (shown in 
Figure 1) may be used. This is made of 45 
turns of No. 18 DSC wire wound on a compo- 
sition tube that should be from 3 to 3% inches 
in diameter, by 6 inches long. This winding 
serves as the secondary of the coupler. The 
Primary is wound on the same tube and con- 
sists of 10 turns of the same kind of wire. 
The primary winding should be spaced 1% 
inches from the secondary winding. To con- 
nect the coupler into the circuit, the primary 
winding is attached to the antenna and ground 
in the usual manner and the ends of the sec- 
ondary winding are connected to the receiver 
binding posts which are provided for a loop 
antenna. 

On a receiver with three binding posts, the 
middle of which goes to a tap on the loop as 
in the 7-tube superheterodyne receiver that was 
described in the December, 1924 issue, the tap- 
binding post should be connected with a tap 
from the thirtieth turn of the secondary of the 
coupler described above. 

After you have hooked the coupler in the 


‘circuit and the receiver is in operation, you 


may find that tuning is comparatively broad on 
nearby broadcasting stations. If so, you can 
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ER ie epin: by removing one or more 
turns. from the. outside end of the primary | 
winding. This gives looser coupling between 
‘primary and secondary. 


‘Broad Tuning of Loop 


A loop receiver should never be operated 


‘in the same room with another receiver to 


which an antenna and ground are connected, 
if selectivity in the tuning of the loop receiver 
is to be expected. The energy that . passes 
through the antenna lead to the ground, by way 
.of..the primary coil in the other ‘receiver, - is 


‘picked up by - ‘the’ loop antenna with the. result 


that tuning of the loop will be decidedly broad. 
In the laboratory a wire was connected from 
ground to antenna and in spite of the fact that 
this wire was 12 feet from the loop, the tun- 
ing of the loop was broadened to such an ex- 
tent that a nearby broadcasting station could 


be heard anywhere on the loop tuning dial, 


providing the oscillator dial was left at the 
proper setting for that station. Immediately 
upon disconnecting the antenna from the 
ground, the loop tuning sharpened to normal. 

The tuning of both dials of the superhetero- 
dyne described in the Décember and January 
issues should be very sharp for distant recep- 
tion. On local stations, however, the tuning 
of the first condenser is not so sharp. This 
fact, however, in no way alters. the selectivity 
of the receiver as a whole, inasmuch as the 
oscillator dial still retains its sharpness. On 
loud local reception, therefore, the oscillator 
may be considered in the light of the selectivity 
control with the loop tuning dial acting as a 
volume control. On distant stations, of course, 
this will not hold good as the tuning of the 
loop dial then becomes much too sharp. 
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THE ANTENNA COUPLER COIL FOR 
USE WITH THE 8-TUBE 
SUPERHETERODYNE 


Ficure 1: This is how the coupler appears 

which is used in the antenna circuit of the 

superheterodyne receiver when the loop antenna 

is dispensed with for an outdoor aerial. The 

binding posts on the left are attached to the 

receiver where the loop antenna is ordinarily 
connected. 


“Shall I Build the Four-circuit or the Super?” a 


We hear from many readers who are unde- 
cided whether to build the Cockaday Eight- 
tube Superheterodyne, which was described in 
the January, 1925 issue, or the Four-circuit 
Receiver with Resistance- coupled Amplifier 
that was described in the October, 1924 issue. 

To assist a fan in a quandary like this, one 
must know the requirements and circumstances 
in each individual case. ' ; 

For an all-around receiver of excellence the 
Four-circuit Tuner is a logical choice, provid- 
ing conditions will permit the erection of a 
good outdoor antenna. In this receiver the 
tone quality, volume, selectivity and ease of 
tuning are all that one could wish for. The 
cost of the complete outfit is lower than that 
of the superheterodyne and its upkeep cost is 
lower on account of the use of five tubes in- 
stead of eight in the superheterodyne. . 

On the other hand, the superheterodyne ranks 
high in the first four qualities-mentioned above. 
The “super” has two advantages over the other 
in that it is used with an indoor loop antenna 
and provides more volume on very distant sta- 
tions. In some cases, especially in crowded ‘city 
districts, the erection of a long outdoor antenna 
‘is not practical and the use of a loop antenna 
then. becomes necessary. In such cases the 
superheterodyne is the more suitable. 

In spite of the use of such a small antenna 
with the superheterodyne, it will bring jn the 
more distant stations with greater volume than 
any of the .other types of ‘receiver, including 
the Four-circuit Tuner. ‘Therefore, for one 
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who is mainly interested in DX reception, the 
superheterodyne offers an advantage. 

As against these advantages, there is the 
consideration of original.and upkeep cost of 
the “super.” While the -cost to construct. ‘this 
receiver is not much greater than that of the 
F our-circuit Receiver,- its equipment is more 
expensive mainly in that three more tubes are 
required. The upkeep cost that consists of 
recharging the storage “A” battery and re: 
placement of “B” batteries, if they be of the 
dry-cell type, is bound to be comparatively high 
on a receiver using eight tubes. Of course, the 
cost of charging the storage “A” battery is a 
negligible item so this expense alone is not 
important. However, the replacement of dry- 
cell “B” batteries is of the greatest importance 
because of their comparatively high cost. This 
latter expense can be largely eliminated by 


making use of storage “B” batteries and while 


their first cost is comparatively high, the cost 
of recharging them is low. To sum up then: 
1. The Four-circuit Receiver is the best for 


local and distance reception up to about 1,000 


miles. It will give loudspeaker volume for a 
considerably greater distance than this but never 
as great as will the superheterodyne receiver. 

2. The Four-circuit Receiver is less expen- 


‘sive to construct and operate. 


3. The superheterodyne receiver does not re- 
quire the use of an outdoor antenna. 

4. The “super” is selective in locations that are 
within a few blocks of powerful broadcasting 
stations. Ay 
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TESTING A LOUDSPEAKER 


Practically all “speakers” have a natural frequency at which volume. is greater than 
at others. Borden Washington (shown above) is measuring the voices of loudspeak- 
ers to discover the places where they “shout.” 


oe ee eS Oe Saree 


-> 


BROADCASTS 


eens SL Ne a a 


CONDUCTED BY Davip Lay 


Items of general interest that you ought to know; bits of useful EEA ihat 
every radio fan ought to know. 


Seek Arctic Explorers by Radio 


ForLowınG their regular programs recently, 
three broadcasting stations, one at East Pitts- 
burgh, Pa., another .at. Springfield, Mass., ` and 
a third at Chicago sent out messages into the 
northland asking for news of the ill-fated 
Nutting expedition: that was headed for the 


eastern coast of Baffinland. The lost expedi- - 


tion that started from Norway was organized 
by William Nutting in an attempt to follow 
the course taken by the vikings in their daring 
voyages to the North American continent about 
1000 B.C. oe oe 


All Wave Channels Are 
Now in Use 


WHEN the Third National Radio Conference 
met in Washington last October, a plan for 
the reallocation of wavelengths in the whole 
field of radio transmission was proposed chiefly 


-in an effort to reduce interference and to create 


more channels for the growing broadcasting 
service. At that time there were 519 broad- 
casting stations. Today every available wave 
channel is in use. During the past three months 
the radio experts of the Department of Com- 
merce have tried out several other plans for 
increasing the number of channels in the band 
allotted to the class B stations, but to date they 
have arrived at no practical scheme which in- 
sures a Satisfactory arrangement between the 
broadcasters and the fans. À 
ko è ko œ 


Listening in on the Motherland 


Many governmental officials stationed in 
South America keep in touch with home affairs 
by listening in on their radio sets, according 
to A. S. Cook, aide to Secretary Davis of the 
Department of Labor. Mr. Cook says that 
American attaches listen in almost daily to ten 
or twelve American stations:- This is especially 
true in Santiago and Valparaiso, Chile, and 
also in certain places in Peru. These Ameri- 
cans report that they get stations in Texas, 
New York, and even Seattle, Wash., frequent- 
ly, and Pittsburgh every day. He says radio 


is spreading rapidly among the South American 
natives, and even in the mountainous districts 


great interest is reported. 
* 


Modern Roa. Seeks Identity 
by Radio 


A MAN, who spoke an unrecognizable lan- 
guage, was cast ashore at Cape Charles, Va. 
in December and was turned over to the immi- 
gration authorities. Last January, in an effort 
to discover his nationality and thus to be able 
to return him to his native land through some 
foreign consul, the Government permitted the 

“mystery man” to speak his jargon into a 
microphone at a broadcasting station. A few 
listeners wrote in to say that the man came 


from Lapland. 
k * * 


Foretgners Demand American 


Radio Apparatus 


Exports of radio apparatus from the United 


States have increased almost $200,000 a month 
recently; ‘if the December exports have in- 
creased. in proportion, the total exports for 
1924 will reach a value of over $6,000,000. In 
1923 the exports totaled $3,448,112. So far, 
for the first eleven months of 1924, the total 
is $4,950,746, a million and a half more. 


Licensing Alien Patents Reduces 
Chances of Radio Monopoly 


THE possibility of a radio monopoly in the 
United States becomes more unlikely on ac- 
count of the action of ‘the Navy Department 
in issuing licenses to American manufacturers 
under the so-called German patents which were 
purchased by the Navy during the war. The 
licensing of the German patents has been a 
matter of concern to the radio industry for 
the last two years. The licenses cover about 
80 radio patents held by the Navy. The most 
important are the Schloemilch and Von Bronk 
patents which are basic on all reflex and radio- 
frequency circuits, and which are perhaps 
the greatest recent developments in radio. 
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Curbing Sales of “Bootleg” Tubes 


A SENTENCE of three months in the work- 
house was imposed recently on a radio dealer 
in New York City for offering for sale under 
misrepresentation “bootleg? radio tubes. The 
tubes, it was charged, were in cartons marked 
“Radio Corporation of America.” It was also 
alleged that the corporations name was 
stamped on the brass base of the tubes and 
that circulars and pamphlets with the corpor- 


ation’s name had been placed inside the cartons. 
x ak 


“Radio Photologues’’ 


A CHICAGO newspaper has introduced, what 
are called “radio photologues.”’ Travel pictures 
are published in this newspaper’s rotogravure 
section every Saturday. These are the basis 
of a travel talk that is broadcast that night. 
By this plan the listener can see the scenes of 
which the travel lecturer talks in much _ the 


same way as a stereopticon lecture is watched. 
k * x 


Jailed for Using a Receiving Set 
A RADIO fan in Czechoslovakia was recently 
sent to prison for six weeks because he built 


a receiving set and occasionally sold parts with- 
out a license. In order to obtain the license, 


which «this amateur should have had for oper- — 


ating a set under the Czechoslovakian regula- 
tions, one must furnish a diagram of the set 
with a list of units employed in it, pay a tax 
and advise the authorities whether the receiver 
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is home-built or obtained from a manufacturer 
of radio equipment. Besides, the applicant must. 
be a citizen of the Czechoslovak Republic and 
a permanent resident of the country. Despite 
these requirements, there are reported to be 
approximately 1,000 receiving “sets. in the re- 


public. . = 
+” ie 


A Fan Helps a Railroad When 
Telegraphs Fail 


WHEN wire communication was interrupted 
by a sleet storm that played havoc with the 
Pennsylvania Railroad’s telegraph and tele- 
phone systems in the Middle West, Dr. Charles 
L. Klenk, a St. Louis amateur, got a radio 
communication through to Philadelphia to the 
general superintendent of the Pennsylvania's 
telegraph department. A few railroads, i 
cluding the Delaware, Lackawanna & Western, 
have their own radio communication systems 
to meet emergencies, but none of them is much 
past the experimental stage. ` 

x x 


600 Broadcasters Sign Off 


Our of 1,180 broadcasting stations which 
have been “on the air” since September, 1921, 
only 550 are active. today. This means that 
630 stations have ceased to broadcast and the 
ether has been clarified by that amount. Prac- 


‘tically all of the original 28 stations which 


started late in 1921, remained on the air for a 
year, and some of them exist today. In 1922, 


WIRELESS HELPS THE WIREMAN 


An electric power company in Washington, D. C. is working out a radio- telephone 

service for directing the operation of its system and for communicating with repair 

trucks out ona job. Just how this system of communication works will be described 
in an early issue of PopuLAR RADIO. s 
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Photo loaned by Dr, Elliott Waite 
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DARTMOUTH STUDENTS “TAKE THE AIR” 


Up among the granite hills of New Hampshire has arisen the antenna tower of sta- 
„iion WFBK, owned and operated by the Dartmouth Radio Association. Occasional 
“broadcasting is done on 256 meters, with 100 watts. Stations maintained at schools, 

colleges and universities are assuming significance with the development of “exten- _ 
sion courses” conducted by radio for the benefit of the people resident’tn wide arcas. ` 


642: new stations opened-and 94 quit operation ; 

in .1923, 249 started up: and 298 ceased’.trans- 

mitting, ‘while last year,-up to November 30, 

249 more came on the air and 238 signed off. 
* * x 


‘World’s Highest Radio Station 


“THE highest ‘radio ‘station, in the world re- 


cently was opened on the Pic-du-Midi, in the 
Upper Pyrenees, near the Spanish border. It 
is located 9,439 feet above the level of the sea 
and will, it is expected, make possible the 
observation of several radio-telephonic phe- 
nomena which have thus: far remained unex- 


‘plained. 
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Radio Tells Fishermen the 
Price of Fish 

From Boston comes a report of a novel use 
of radio by fishermen who put out from that 
port to ply their trade off the Massachusetts 
coast. The fishermen, instead of using radio 
for entertainment at sea, tune in on the market 
reports. When quotations on fish are “right,” 
the trawls are pulled up and the schooners head 
for the market. 


“Radio Bootleggers” in Bulgaria 


A. NEw type of “bootlegger” has arrived. 
This time his appearance is in Bulgaria where 
private radio receiving stations are prohibited 
by law. Fear of its enemies has stimulated 
the Bulgarian Government to pass this law, 
but the radio fan nevertheless finds that. he 
can obtain a receiver through the aid of per- 
sons who make a business of smuggling -sets 
into the country. Some.time ago about seventy 
of these private sets were confiscated by the 
Bulgarian Government, but receiving apparatus 
is reported to be smuggled into the country in 
spite of the restrictions. 


* x% * 


Transcontinental Air Mail Con- 
trolled by Radto 


THE airplanes that carry the air mail on the 
new two-day schedule between New York and 
San Francisco are controlled and checked up by 
radio. Thirteen radio stations are located at 
flying fields along the route. As soon as an 
airplane leaves one of these fields en route 
for the next one, a radio message is passed 
along to the next field. The departure is-also - 
reported to Washington by radio. 
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Teaching by Radio in Germany 


A “PEOPLE's high school” was opened recent- 
ly ati Leipsic, Germany, to give instruction 
exclusively by radio.` The pupils of the :new 
school are the radio subscribers of the Leipsic 
circuit who, at regular evening hours, listen - 
to lectures on scientific, literary, artistic and 
economic subjects. : . When diagrams and. illus- 
trations ‘are necessary for clearer presentation 
of a subject, these: are-sent to subscribers be- 
forehand for a small fee. 
refers-to them by page numbers so that. the 
listeners may follow the instructor as if they 
were in a lecture hall. 

* * * 


ee Against Squealing Sets 


THE first legislative bill aimed at the élim- 
ination of radiating receiving sets was intro- ` 


duced recently in the Connecticut Senate. The 


bill would prohibit emitting’ any noise or other : 


disturbance that interferes with the reception 
of broadcast programs between the hours of 
6 P.M. and 12 P.M.” -a 

* * * oa 


Treats Patient Daily by Radio 


THE ship’s surgeon aboard the.S.S. Angers 
“examined” a patient aboard the.S.S. Capitaine 
Faure by radio recently while the vessels were 
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Chieak She 

RADIO PARTS ON PUSHCARTS 
This peddler of radio parts saves his voice by 
letting German broadcasting -stations do hts 


hawking. With an antenna atop his pushcart 
and a receiver, he catches the radio fans. 


' ether. 


The lecturer then - 
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plying the Indian Ocean. The physician pre- 


scribed for his invisible’ patient and thereafter.. 


for a week made regular “visits?” over the- 

This is said to be the first case of- 

prolonged treatment and consultation by radio, ’ 
x * x 


Radio Defeats Wire Thieves m 


In Persia, where Arab tribesmen look upon 
thieving as a pastime as well as an occupation, 
radio-telephone stations are particularly desir- 
able means of communication, Telephone and 
telegraph lines often suffer. from depredations 
of tribesmen who’ steal the overhead wires for. 
the metal they can get from them. The Anglo;. 
Persian Oil Company, which has installed a- 
system of radio stations, no longer needs: to 
depend on wire telephones or to be at the. 
mercy of tribal robber bands. 
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Amnesia Victim. “Finds” 
by Radio 


By broadcasting an appeal from _ station 
WEBH at Chicago for assistance in discover- . 
ing her identity, Charlotte McGuire of St. 
Louis was identified by a relative in her home 
town. The young woman left her home on 
November 19 to return to classes at her col- 
lege. From that day until she found herself 
in a Chicago hospital, Miss McGuire remem- 
bers nothing, 
recollection that her first name was Charlotte. 
The aunt who heard this name spoken over 
the air by the familiar voice of her niece was 
able to identify her, 
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Amateurs Come to Newspapers 
Rescue 


THANKS to amateur radio operators, the 
Decatur Herald went to press a short time ago 
although the land lines that carried its news 
were put out of order by a heavy snowfall in 
Illinois. Mark Spies of Decatur, Ill., and W. 
C. Fowler of St. Louis worked nineteen-hour 
watches for two nights to get the.news. through 
to the Illinois newspaper. 
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The High Cost of Radio in 


Lithuania 


Hersel f 


In Lithuania a radio fan must petition the 
postal authorities before he may erect or install 
a radio receiving station. His application must 
bear a twenty-five cent revenue stamp and be 
accompanied by $10 to cover the yearly tax. 
If the fan proposes to buy an assembled set, 
he is charged $2.50 extra in taxes; and, if this 
set has an amplifier, he must pay an additional 
dollar. Besides there is a $10 tax for every. 
tube used. Sets not properly licensed. are sub- 
ject to seizure by government officials. - Banks 
or commercial organizations must pay a $200 
tax annually for permission to use a receiving 
set, whereas motion picture theaters and cals 
pay only $100. 


She did, however, have a faint — 
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Why PoruULAR Rapio Is Popular 
Porurar Rapio is a publication alive with all the spirit and the thrills 
that ride the Hertzian waves and bring the ‘broadcast news and joys 
of the world into the fireside circle of the home. Porutar Rapio deserves 
to be popular! | a i 
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‘original photographs. © 
‘plication of these photographic trans- 
‘mission devices. has _ been retarded by 


NUMBER 5 


ca THE NEW BARTLANE SYSTEM OF RADIO _ 
`> Transmission of Pictures 


=- Within the past few months the transmission of pictures by 
radio has been put on a commercial basis. 


The Jenkins, the 


Belin and other systems have already been described in this 
-magazine ; this Bartlane system, which has been in course of de- 
` yelopment for several years, is here described for the first time 


ni = By EDMUND H. HANSEN 


N- THE past year many methods of 
transmitting pictures have been 
brought to the attention of the pub- 
lic... These were systems whereby very 
delicate currents were handled in the 


most careful manner in order not to 


destroy the photo characteristics of the 
Commercial ap- 


the skill required of the operators, and 


- by the ability of: the transmission lines 
“to . handle. the delicate currents. 


For several years there has been 


under- development a method that will 


find: a ready application to every-day 


use. This is the Bartlane system, which > 


name was coined by combining the 
names of two inventors, Bartholomew 
and McFarlane. 

Mr. Bartholomew has been for many 
years head of the art department and a 
director of the Daily Mirror of Lon- 


don.. With Captain McFarlane, a well- 
known English research engineer, he has 
been working since 1920 to put photo- 


graph transmission for the Mirror on 


a commercial basis. In 1921, with the 
co-operation of the British Post Office, 
a picture was successfully sent by cable 
to Halifax and then re-transmitted to 
England. 

In most .of the present day methods 


a direct system is employed. By. this 


is meant that both sending and receiv- 


‘ing stations are electrically linked to- 


gether and are in’synchronism one. with 
the other. The current carrying. the 
photograph is tsually a very weak 
modulated carrier that is very similar 
in strength and character to radio 
signals. 

In transmitting signals of this nature 
it is necessary that high-grade telephone 
lines be employed that entail an ex- 
pense that is not always justified for 
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every day use. 3 
a tape similar to that employed in 
page-printer work is used. 

Automatic telegraphy is accomplished 


by first punching a paper tape, in which ` 


each letter and number has a distinct 
arrangement of punch holes. The punch- 
ing is done by means of a machine 
with a typewriter keyboard and a set 
of five punching magnets. Not more 
than five punchmarks are made for any 
one ‘letter or number. In the center 


of ‘the tape is a synchronizing hole. This.. 
tape is then fed into a transmitting ma-° 


chine which sends impulses of changing 
polarities by radio, cable or telegraph 
lines. These currents actuate magnets 


THIS PICTURE CROSSED THE ATLAN- 
TIC BY WAY OF THE ETHER 
Although the Bartlane pictures do not pick up 
all the photographic tones, they give an illusion 
that is satisfactory for newspaper reproduction. 
The picture above is a typical example. 
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In the Bartlane system . 


on the receiving typewriter and print 
the message directly on a blank. 

In the Bartlane system instead of 
having an operator at a keyboard a 
set of five “tints” actuate the punching 
machine magnets that punch from one 
to five holes. These tint. plates are 
made by exposing the photographic 
negative and tint plate for varying. 
periods of time. Plate number one, for , 
instance, would be exposed for two} 
seconds, plate number two for four 
seconds and. so on for the five plates. 

These plates are of zinc or copper, 
and when developed they carry a cer- 
tain value of halftone characteristic that 
acts as an insulating surface on some of 
the plates. 
fastened to a rotating cylinder which 


is motor driven and synchronized with| 


the tape-punching equipment.. Each of 
the tint plates has an electrical contact 
finger that operates its individual punch 
magnet when a part of the tint plate: 
which has no insulating surface touches 
a contact finger. 

Let us analyze this coding action still 
further by taking» a portion of the 
original negative and tracing the com- 
plete operation. 

In the positive photograph a portion 
of the background is heavy black which 
appears as clear white in the negative 
and permits a maximum of light to: 
effect the tint plate. When developed, 
the insulation on the plate, where the 
clear white occurs, is chemically re- 
moved. 

As there is a maximum of light on 
each of the five tint plates when they 
are exposed to the clear white of the 
negative, this particular part of the pic- 
ture will be represented on each of the 
tint plates by a clean surface which per- 
mits all five contact fingers to -make 
electrical connection and thus cause five 
punch holes to be made across the tape. 

Now let us consider another part of 
the surface that is only four-fifths as. 
black. 

When the tint plates are developed 


These five tint plates are} 


~ 


lane preparatory to transmitting a picture by radio. 


RADIO TRANSMISSION OF PICTURES 


oo ie 


THE TRANSMITTING APPARATUS 
The five tint plates that operate the tape puncher are being adjusted by Mr. M cFar- 


The tape and puncher are 


shown on the table and at the right the controller that starts the synchronous motors 
that operate the picture recorder and the pumeher; 


it will be found that one of them is 
still covered by the insulating com- 
pound, and instead .of five there will 
be only four holes punched. The pic- 
ture is graded into the five different 
tints by exposing the plates a propor- 
tionate period’ of time. A sixth or 
-pure white tint is obtained by using 
a value where no holes are punched in 
the tape. This can be explained better 
when we ‘consider the receiving end. 
The tape although it is punched in 
accordance with the various shades that 
appear in a picture that is to be trans- 
mitted is nevertheless the conventional 
form of page-printer tape. In conse- 
quence, it is only necessary to file the 
tape in a radio, telegraph or cable 
office to have a picture transmitted. The 
ordinary cradio-telegraph transmitter is 
the simple means employed to send the 
picture. And, for wire transmission 


no-carefully built and well-balanced land 
lines are needed. The standard tele- 
graph circuit is entirely | satisfactory. 
Free from inductive and ‘swinging ef- 
fects, the tape is reproduced at the re- 
ceiving end by another. punching ma- 
chine on which an exact reproduction 
of the transmitting tape is made: ``. 

In all other methods of sending pho- 
tographs by. radio or wire’ the very 
serious problems of synchronizing the 
sending and receiving machine is äp- 
parent. In the Bartlane method, each 
time that a certain value of the negative 
is recorded on the tape by a punch hole, 
a punch mark is made at the same time 
in the center of the tape for synchron- 
izing. In the transmission of the tape 
the synchronizing holes are automati- 
cally transmitted and the received tape 
therefore carries the synchronizing holes 
in their proper relationship to the 
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-duced is determined by ‘the breaking ` 
. point of the tape, and the intensity: of -. 
the light which is thrown. on the’ tape» 


in conjunction .with the speed ` of `: the 
film itself to ‘light action. 
time is two minutes. 


The receiving cylinder is coupled with è 
=- othe sprocket wheel over which the’ tape 


passes and makes an absolute methiod 


“of synchronizing as shown in- Figure. is, 


The Bartlane - “system has a wide-use 


as tape transmission is employed almost - 
universally with a standard tape; and : 
there is no concern about transmission +. 
Furthermore, since the. trans- 


troubles. 
mitted. pictures ‘possess true photographic 
characteristics, they lend themselves to 


7 ` retouching. 


In transmitting the speed. ` ‘may be 
g increased by sending “takes” or 
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Kadel & Herbert 


RADIO. TRANSMISSION. OF- PICTURES -~-- ~- = + 


The usual : 
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parts. ọf .the- tape. over different circuits. 


For instance there are -sevéral’ page-. 


‘printer: circuits between New . York and 


Chicago, a tape can be divided ` into 
four. sections, for instance, and be 
transmitted oyer as many different cir- 
cuits thus. ‘speeding up the time of trans- 


mission four. -times. 


_ Photographs - have been sent by this 


“method: between England and Germany, 
across: the Atlantic- and. between cities 
'in-the United ‘States. 
taken at the Carpentier-Dempsey fight 


In- fact, pictures 


were cabled to London and pabisned a 
few hours later. ` 


- The » Bartlane machines are quite 


simply made: -and they are small besides, 


which means that they can be easily 
transported and set up ready for opera- 


= tion in'a few hours. 


RADIO TAKES THE CENTER OF THE STAGE 


This giant loudspeaker was built by the students of the Brooklyn (N. Y.) Technical 
; School to supplement part of the daily assembly exercises with radio programs. 
- The horn. stands. 8y feet high and is used in connection with an eight-tube super- 
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heterodyne receiver. 
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THE ENERGY IN THE ATOM 


It is now known that, instead of being- 


the ultimate indivisible particle of matter 
as was for so long believed, the atom is 
a complex structure and comprises within 
its boundaries a series of minute particles 
of electricity called electrons, which re- 
volve in their orbits at a terrific speed. 
In comparison with these electrons the 
atoms are of enormous magnitude. Some 
conception of the relative sizes was sug- 
gested by Sir Oliver Lodge when he com- 


pared an electron in the atom with a fly. 


in a cathedral. 


Whatever the nature of the element 


may be, each one of its atoms coinprises 
a central nucleus and a number of elec- 
trons rotating around the nucleus like 
planets around the sun. The-nucleus of 
the atom is considered to be a complex 
structure comprising positive and negative 
electricity, the amount of positive charge 
being greater than the amount. of nega- 
tive charge, so that the nucleus has a 
charge that is positive in. effect. This 
nucleus occupies a-minute spot at the 
center of the atom, and circling round it 
are a number of electrons in their re- 
spective orbits, the number of electrons 
being the same as the effective number 
of units in the positive charge of the 
nucleus. 


For example, the atom of hydrogéri in’ 
its normal or uncharged state comprises - 


a nucleus with a single positive effective 


charge and one electron, which revolves © 


round it at the colossal speed of’ nearly 
1,500 miles a second. An atom of mer- 
cury in its normal state comprises a 
nucleus with an effective positive charge 
of 80 units and 80 electrons circling round 
it at varying distances from the nucleus. 
In an atom of gold the nucleus ‘has an 
effective positive charge of 79 units. and 
79 electrons circling round it. Now, the 
one distinctive characteristic of the atoms 
of the elements is the amount of the 
effective positive charge of the nucleus. 
If, in any way, the amount of this nucleus 
charge can he changed; the nature of the 
element will also become changed. 

The fact just stated is of profound sig- 
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nificance, for it means nothing less than 
the answer to the age-old problem of the 
transmutation of the elements. It is, in 
fact, believed that this is the way in which 
the reported transmutation ~of mercury 
into gold has recently been performed by 
Prof. A. Miethe of Charlottenburg. 
There seems to be no valid reason to 
doubt the truth of this report, as the 
scientific facts of the structure of the 
atom as outlined here are fully in accord 
with the result which has been claimed. 
It is of interest to note that the trans- 
mutation referred to was the result of 
an accidental and incidental ‘effect which 
came to light when a totally different in- 
vestigation was being carried out. This 
investigation was an attempt to invent an 
intensely brilliant mercury vapor lamp. 
During the experiments the lamp was 
over-run, and it was observed that a dark 
deposit was being formed on the side of 
the lamp tube on this account. Prof. 


Miethe was asked to discover a means to 
prevent the formation of this deposit. He 
found, on examination, that the deposit 
actually contained a minute quantity of 
gold. 

Now, it is well-known that minute 


HOW THE ENORMOUS CURRENTS 

WERE PHOTOGRAPHED - 
Ficure 2: The longest vertical line in this 
oscillograph represents a current of 24000 


amperes, which may be found sufficient to dis- 
rupt mercury atoms in Dr, Wall's experiments. 
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“traces, of gold exist-in mercury in the 
‘natural state as an impurity ; and in order 
‘to ensure that-the-gold detected was not 


due to any traces of gold originally pres- ` 


-ent,-mercury of the utmost purity was 
used. The experiment of over- running 


the vapor lamp was repeated and again © 


gold was-fotnd in the deposit. 


In the light. of what has been said al- 


ready, it will be understood’now what is 
believed to have happened. The current 


which passes through the mercury vapor 


is (as every electric current:is) a stream 
of electrons. In the cases of some of the 
atoms of the mercury vapor an electron 
of the current has penetrated to the 
nucleus. so -that its effective positive 
charge has-been reduced from 80 to 79, 
and consequently its nature has been 
changed. from mercury to gold.: In this 
connection it is very significant . to` re- 
member. that. traces. 


and.-that this- suggests that : the : trans+ 
mutation may be actually taking place in 
nature under suitable conditions—pos- 
sibly a lightning flash may be sufficient 
to effect the transmutation. This also 
suggests the likelihood that the alchemists 
of old were led to the belief that mercury 
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of gold appear. 
naturally as an impurity in mercury: 


—— 


POPULAR RADIO 


could be changed into gold because they 
were aware that the two metals were 
found together in nature. 

The investigation on which I am en- 
soa is essentially an attempt to disturb 
the electronic structure of the atoms by 
the device of subjecting them to a very 
intense magnetic field. As the electrons, 


circling round in their orbits, are equiva- 
lent to electric currents, they give rise to` 
magnetic fields inside the atoms, and the 


intensity of these inherent magnetic fields 
has been calculated to be enormously 
greater than that of any artificially pro- 


duced magnetic field hitherto obtain 


If, however, by special means, it-becomes 


r possible to pr oduce, artificially, magnetic 


fields of an intensity which 1s comparable 
with that of the inherent magnetic fields 
within the atoms, and. if. the artificial 
field is impressed on the atoms, a mutuai 
action will take place between the two 


fields. in consequence of which the, elec- 
” trons will be disturbed in their orbits. If 


the -disturbances so produced are large 


‘enough, say, to drag out an electron from 


the neighborhood of the nucleus, some 
scientists confidently believed that a rela- 
tively immense amount of energy would 
be released. 
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HOW THE POWERFUL MAGNETIC FIELD IS PRODUCED 
WITH THE AID OF THE ROCKING SWITCH 


FIGURE 3: 
up to the point of discharge. 


The static condenser shown in this diagram is charged by thè generator 
At this instant, the oscillating switch connects the con- 


denser with the solenoid circuit into which the condenser discharges. This discharge 
builds up around the solenoid a tremendous magnetic field that may prove to be 
great enough to split atoms. 
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From a picture made for POPULAR RADIO 


HOW THE ROCKING SWITCH WORKS 
Ficure 4: This gives a close view of the rocking switch that makes contacts in 
the small tanks that are filled with mercury. These contacts are made alternately, 
thereby allowing the solenoid to be subjected to intense high-frequency currents 
at intervals. 


If the structure of the nucleus itself 
can be broken up, the whole of the atomic 
energy may thereby become available for 
providing power of some kind. 

Many eminent authorities have given 
vivid illustrations of the immense stores 
of energy which are believed to be locked 
up in the atom. These views may per- 


-haps be crystallized by stating: 


If the stores of atonuc energy could 
be successfully tapped im a practicable 
form they would be amply sufficient to 
supplant all the present forms of fuel, 
and to operate all the machinery of the 
world for an indefinite period. 

It is obvious, therefore, that the prob- 
Iem is one of supreme international im- 
portance and its far-reaching significance 
cannot easily be exaggerated. 

In my experiments I have concentrated 


upon two approaches to my problem: 

(1) The artificial generation of mag- 
netic fields of an intensity immensely 
greater than any hitherto produced; and, 

(2) The development of a suitable 
automatic device by means of which this 
intense magnetic field may be, at regular 
intervals, applied to and’ removed from 
a piece of magnetic material—steel being 
used in the first instance. 

In my opinion, the only practicable 
way of producing magnetic fields of the 
necessary high intensity is to use the dis- 
charge current from high capacity static | 
condensers charged to a high voltage. It 
is, of course, well known to all workers 
in radio telegraphy, that if static con- 
densers are discharged through a coil of 
sufficiently low resistance, an oscillatory 
current is produced which gradually dies 
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away until eventually the condensers are 
completely discharged. This fact is the 
essence of my method. - 
‘A small ‘coil or solenoid is wound with 
a known number of turns of low resist- 
ance wire, the actual size of. one coil used 
being shown in: Figure 1.. | 
Static condensers of great capacity are 
charged to a high voltage by means of a 
high-tension ‘direct current 


enormous strength may be obtained if the 
solenoid is corréčtly designed as regards 
its resistance and inductance. 


for a minute ‘fraction of a second, and 
therefore it is practicable to use tremen- 
dously powerful currents without danger 
of burning out the solenoid; as for a 
given current, the amount of heat gener- 
ated is directly proportional to the time 
for which the current flows. If, there- 
fore, the time of flow is sufficiently small, 
the current may be indefinitely large 
without creating a high temperature. 
The most intense magnetic field which 
has been produced heretofore by arti- 
ficial means has a strength of about 
100,000 gauss. The author has, however, 
already produced in the core of a solenoid, 
similar to that shown in Figure 1, a mag- 


The cur- 
rent is an oscillating.one and lasts only ` 
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netic field of about 1,500, 000: gauss in- 
tensity. 

By means of a modification. of the ap 
paratus now being effected, it“is oxen 
that a magnetic field of early 10, ,000,6 
gauss will soon be obtainable. ~ 

In Figure 2 is shown an oscillograph 


record of the condenser discharge current 
- through the solenoid when a, steel tube 
generator - 
and the condensers are then discharged 
through the Stiall; solenoid. Currents of 


was used as the core on which the solenoid 
was wound. The forked appearance 0 
the peaks of the waves is due to the re- 
action of the magnetic properties of the 
steel on the solenoid circuit: The scale 
of the oscillogram of Figure 2 is su 
that the height of the first peak denot 
a current of 24,000 amperes: 

It is interesting to estimate what horse- 
power would be. necessary to drive the 
current of 24,000 amperes through this 
solenoid winding if the current were ob- 
tained, say, by connecting the coil to the 
terminals of a direct current machine. 
The coil has a resistance of 0.088 ohm, 
and hence, in order that a direct current 
of 24,000 amperes may flow in the wind- 
ing, a direct p.d. of 24,000 <0.088=2,100 
volts would have to be applied to the 
terminals. The power supplied to the 
coil would, therefore, be 2,10024,000 
= 50,000,000 watts or 50,000 kilowatts— 
that is, 67,100 horse-power. 
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What May Happen If Atomic Energy Is Released— 


Í: The present cumbersome engines in our automobiles, railroad 
engincs, and in our factories, may be replaced by small atomic 


generators and small electric motors that will occupy small 
space—and the costs of fuel may be reduced by 90 percent: 


The carrying capacity of ocean liners may be 
100 percent by the substitution of atomic generators for the 


increased 


propulsion of gigantic machinery used today: 


down proportionately. 


The costs of manufacturing and of exporting and importing 
may be vastly reduced—and the costs of living may come 
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From a drawing made for PopuLcar Rapro by Arthur Merrick 


WHAT AN ATOM-SPLITTING POWER PLANT OF THE 
FUTURE MAY LOOK LIKE 


Powerful magnetic fields may be used some day to split matter into “particles” of 
electric energy which will be absorbed by great tubes with grids and plates like 


radio vacuum-tube detectors. 


These tubes may behave like great rectifying devices 


that will deliver electrical cnergy to rows of dynamos that will supply a whole 
metropolis with light, heat and power. 


When it is remembered that the maxi- 
mum power generated by most of the 
largest electric power plants is only 
100,000 kilowatts, some idea of the sig- 
nificance of the method of supplying 
current to the solenoid will be realized. 

It has been calculated that the intensity 
of the inherent magnetic fields within the 


- atoms and due to the revolving electrons 


is of the order of 100,000,000 gauss. 
The highest intensity of the magnetic 
fields which are at present obtainable 
through my apparatus is of the order of 
about three percent of the intensity of the 
inherent atomic fields. A single appli- 
Cation of this intensity of artificial field 
may therefore be too small to produce an 
@ppreciable disturbance of the electronic 
orbits, hence the second part of the 
method has been to develop an automatic 
method of applying and removing this 


artificial field at regular intervals. This 
has been achieved by means of a rock- 
ing-lever switch driven at a slow speed 
through gearing from a small electric 
motor. 

Contacts arranged at the ends of the 
rocking lever alternately dip into mercury 
cups fixed under each end of the lever. 
By means of a spring moving across the 
dead-center position, the rocking-lever is 
caused to move over to its respective ex- 
treme positions by a very quick move- 
ment, so that the danger of sparking at 
the mercury cup contacts is reduced to 
a minimum. On one side the lever con- 
nects, through the corresponding mercury 
cup, the high tension D.C. generator to 
the high-capacity static condensers thus 
charging them. When the condensers are 
fully charged, the lever snaps over to the 
other side and so, through the correspond- 
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From a photograph made for POPULAR RADIO 
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HOW THE AUTHOR OPERATES HIS “ATOM SPLITTER” 


Ficure 5: 


This picture shows part of the Wall apparatus. 


In the center of the 


table is the otl tank that contains the solenoid that ts the heart of the entire device 
for producing gigantic magnetic fields. 


ing mercury cup, connects the solenoid to 
the charged condensers thus causing a 
current discharge through the solenoid 
winding, 

The rocking-lever switch permits of the 
repeated application to, and removal from 
the specimen, of the intense magnetic 
fields at regular intervals, the purpose 
being to produce a cumulative effect by 
this repeated application until the atomic 
structure breaks down. A very close 
analogy to this repeated application of a 
force to produce a cumulative action is 
seen in the well-known mechanical case 
of the repeated application of a relatively 
small stress to a metal. Although a single 
application of the stress may produce no 


appreciable effect on the structure of the 
metal, the continuous repetition of the 
stress will eventually rupture it. 

A diagrammatic sketch of the general 
arrangement is shown in Figure 3, and in 
Figure 4 a photographic view of the rock- 
ing-lever switch is shown. 

The solenoid coil is deeply immersed 
in a large oil bath, which is seen on the 
bench in Figure 5. The purpose of this 
is to ensure that the coil shall be cooled 
as effectively as possible. The main diffi- 
culty so far experienced from the tre- 
mendously heavy currents in the solenoid 
winding has not been overheating but the 
mechanical strain on the individual turns 
due to the mutual attraction between ad- 
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jacent turns carrying current in the same 


This 


flash developed under the oil. 
which burst the tank and flooded the 
laboratory with oil. 

The question naturally arises as to the 


form in which ‘the atomic energy would - 


manifest itself if these experiments 
achieve their ultimate object. - 


It is not possible to give a satisfactory 
answer to this question at present. In 
order 
watched as closely as possible, the author | 


to enable the procedure to be 


has decided to subj ect a a piece of magnetic 
material (steel) to the test in the first place. 


The reason for this is that, as the mag- 
‘netic properties of steel are known to be 
due to the peculiar arrangement of the 


electrons in the atoms of the steel, it is 


reasonable to suppose that if a disturb- 


ance of the electronic orbits is obtained 
by this method, it will at once manifest it- 
self by a change of the-magnetic character- 
istics of the steel. It is a distinctive fea- 
ture of this investigation that the first or 
preliminary stage is to detect any incipient 
breakdown of the atomic structure by the 
consequent change in the magnetic prop- 
erties of the substance which is being 
subjected to the intense magnetic field. 
It is quite possible that some very 
definite and more or less permanent effect 
on the inherent magnetic qualities of the 
steel will be one of the results of the 


was so- great that on one’ 
occasion a turn was ruptured when the- 
current was flowing, with the consequence 
that the circuit was opened and a heavy 
This pro- 
duced violent. pressure in the oil bath, 


` tions of the greatest importance. 
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investigation. If this expectation is real- 
ized, it may lead ‘to’ “commercial | ‘applica- 
More- 
over, it is confidently anticipated that the 
results will throw new light on al. the 
intricate problems of magnetic: _perme- 
ability.’ a: 

The ultimate aim, However of the un- 
dertaking is definitely to break down the 
atomic structure and to make available for 
practical purposes the stores of ‘energy 
which it is believed are now latent i in 1 the 
atom. 

The supremely important problem will 
then arise as to -how the released energy 
could be controlled. — 

' This problem, of course, cannot be 
settled yet, but it appears to me that, if 
the use of intense magnetic fields pro- 
vides the means for releasing the energy, 
the control of the released energy may 
also be possible -by the use of intense 
magnetic fields. If this supposition 
proves to be well-founded the system of 
control would be likely to become ex- 
tremely easy to manipulate. Further, it 
is probable that the energy could in this 
way be concentrated in the form of 
beam or ray and transmitted in any de- 
sired direction in a manner similar to that 
in which a searchlight is operated. 

It is then legitimate to forecast that, 
instead of generating power by the pres- 
ent wasteful method of first generating 
heat by burning fuel and then converting 
the heat into steam, the power would be 
directly available from the stores in the 
atoms of matter. - 


A Simple Crystal Receiver with a Zero 
Coupling and High Selectivity 


THE next number of POPULAR Rapio—for June—will tell how to build a crystal 
receiver that requires no batteries and is remarkable for its clarity, on account of 
the carborundum detector used in tt, and for selectivity through its loose-coupler. 
Its selectivity is due to the low coupling obtainable between the antenna and sec- 


ondary circutts. 
described in the March, 


It is also casily adapted to the three-stage amplificr that was 
1925, 


issue of this magasine. 
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THE DISCOVERER OF THE CARBORUNDUM 
: DETECTOR ae 

OnE of the First radio crystal detectors that 
pr Was put lo practical use was discovered by 
; GeneraL Henry H. C. Dunwoopy in 1906. He 
x Selected crystals from electrical furnaces in 
i which carboruszdum is made and tested them 
„x (0 determine their power of rectifying minute 
Js radio-frequency currents. „Such carborundum 
x crystals are still in use in perfected crystal 
” holders, l i 


' A PIONEER IN MULTIPLE RADIO 


' AFTER years in research to discover means 
of controlling the transmission of electromag- 
netic waves, ADOLPH SLABY got his final clue 
from the work of Marconi in England in 
1896. Soon afterwards, in close co-operation 
with Count von Arco, Dr. Slaby devised and 
i} patented a system which was known as syn- 
3 tomic multiple spark telegraphy. This inven- 
3 ton was intended to make possible the simul- 
y taneous transmission of two or more messages 
; between a pair of radio stations. Theoretically 
1 the system was limited only by the possible 
number of wavelengths, each of. which can be 
allotted to a single message. 


ONE OF THE EARLY RADIO TELEPHONE 
EXPERIMENTERS ; 

BerorE 1900 JoHN STONE STONE is reported 
to have transmitted speech by electromagnetic 
waves that were propagated by an arc lamp 
, generator... He was one of the early experi- 
, menters in telephony without wires and was 
, concerned primarily with problems of inter- 
. ference. He has patented more than one. hun- 

dred radio inventions in the United States. 
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Courtesy of Telefunken Company 


ite 


{ae 


REE SNS 


Sport-Commercial 
A LOOP ANTENNA OF VERY LOW CAPACITY 


This antenna, although built up of a great stretch of wire, is of low electrostatic 

capacity, largely on account of its shape. In this type of antenna, the electromag- 

netic portion of the radio wave is what acts upon the wires to make them a receiving 
device. 


FACTORS THAT AFFECT 


ANTENNA CAPACITY 


Article No. 13 


The importance of electrostatic capacity in an antenna and the considerations of 
height and length of antennas are explained in this article that is of particular value 
to those who want to improve their aerial circuits. 


By SIR OLIVER LODGE, TERS TDS ONES 


HEN you want to make a con- thickness small. You therefore take 2 
denser of great capacity, you number of sheets of tinfoil and inter- 
naturally make the area big and the leave them with, say, sheets of tissue 
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ANTENNA CAPACITY 


paper that have been soaked in molten 
paraffin. 

You then connect the alternate sheets 
of tinfoil so that half of them may be 
charged plus and half of them minus; 
say half of them insulated, half of them 
earthed. 

Now, having a great capacity, you 
may supply a considerable quantity of 
electricity to the insulated half without 
the potential rising much. But, it now 
becomes necessary to employ a different 
set of units. The electrostatic unit of 
quantity that we have heen employing 
hitherto is too small, and the electro- 
static unit of potential is too big, for 
convenience. The electrostatic unit is 
300 volts; and we should more com- 
monly be dealing with one or two or 
‘a ydozen volts. Quantity, again, or 
charge, would naturally now be sup- 

ped by a current, a current of so many 
amperes or milliamperes, lasting for a 
piven time. 

Suppose that, having constructed a 
condenser, as described above, we pump 
into it 10 milliamperes every 100 sec- 
onds, or, what is the same thing, one 
ampere for one second, we should have 
accumulated in it a practical unit of 
quantity called a “coulomb ;’’ which, elec- 
trostatically, is enormous. 

If we found that the condenser poten- 
tial had only risen by one volt, and 


were sure that it had not leaked, we 
should know that it must have an im- 
mense capacity, a capacity which is 


called a farad; very much greater than 
we ever have to deal with in practice. 

But if, instead of pumping in an am- 
pere for a second, we supplied another 
condenser with a microampere for a 
second, and found that equally to have 
risen one volt, we should naturally say 
that its capacity was a microfarad. But 
if, instead of rising one volt, it had 
risen 100 volts, we should know that 
the capacity was 1/100th of a micro- 
farad. For, as always, capacity is meas- 
ured by the ratio of the quantity sup- 
plied, to the rise of potential created. 
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One coulomb by one volt equals one 
farad. | 7 | 

But the full treatment of these prac- 
tical or engineering units does not be- 
long to electrostatics. Electrostatic ca- 
pacity is most easily expressed as a 
length. The capacity of every con- 
denser can he expressed as a length; 
since ———, that is an area divided by 
a thickness, is necessarily a length. 

If we ask what length corresponds to 
a microfarad, we shall find that the 
answer is 9 kilometers. That can be re- 
membered, and the explanation sought 
later. 

1 mfd. = 9 kilometers = 9 x 105 
centimeters. | 

Imagine an isolated sphere 18 kilo- 
meters or about 12 miles in diameter; 
its electrostatic capacity is a micro- 
farad. | 

In radio work the chief area that 
we have to treat electrostatically is the 
antenna. If you imagine this as a great 
horizontal plate, or network of wires so 
close together that they practically form 
a plate, of area A, and at height h above 
the earth (the earth being either suffi- 
ciently conducting in itself, or being 
supplied with a sufficient network of 
wires buried in the soil to make it con- 
ducting), then we can apply the usual 
formula, and say that the capacity of 
that antenna is —-.. For instance, 
suppose the antenna is 500 meters long, 
100 meters wide, elevated 10 meters 
above the earth, its capacity will be 
cee, or, say, about 800 meters. 

This is a large capacity, but not a 
large fraction of a microfarad, about 
1/12th of a microfarad. However, it 
would be a large antenna that would 
have such a capacity. 

An amateur antenna is not likely to 
be of this shape. It may be only a single 
isolated wire. Now a wire is a cylin- 
drical conductor; and its geometry is not 
so simple as that of a sphere. A for- 
mula can easily be given for its ca- 
pacity; but it involves logarithms. (You 
will find such formulas in my article, 
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From a photograph made for POPULAR RADIO d 
TWO ANTENNAS OF WIDELY DIFFERENT CAPACITIES 4 

The: higher antenna im this picture may have the lower’ electrostatic capacity 

because. of its isolation from surrounding buildings, while the lower antenna, wh 

is close to the roof, is likely to be of greater capacity than the one above the = — 


“Capacity Calculations,’ in POPULAR 
Rapiro for February, 1924.) 
The thickness of the antenna wires 


does not very much matter. The ma- 
terial does not matter at all, so far as 
capacity is concerned. What chiefly 
matters is the length of the antenna, 
and also its proximity to neighboring 
objects, like buildings. Its capacity in- 
creases whenever those are near it. In 
that case, though it is insulated, it is not 


POPULAR RADIO 


eee ——~- 


LOD à i 
aa >i 
i 
i, i à 
È "E - $ 

y te s i i 
: i AT. 1 p e : 
Latte Asia Hitt cle vill nentin ote be det ha Ns NN ey ee li ee gn entail Se 4 3 


A 


EAJ 
OE N ee See are A 


Se 
isolated. Such capacity has no particu 
lar advantage and no particular disad- 
vantage. An antenna is not wanted 3 
a condenser, but as a radiator, The 
loftier it is, therefore, and “the freer 
from obstruction, the more effective ii 
will be in radiating its waves away into 
space. An ideal antenna would be an 
elevated wire of sufficient conducting 
power, reaching up to a great height. 
and then expanding into a sort of ca- 


ANTENNA 


| pacity area; the higher the effective ca- 
_ pacity the better. Expansion at the top 


is not often feasible, however. Great . 


height is not often feasible either. The 
antenna at the Eiffel Tower is one of 
‘the most ideal in this respect, and ac- 
cordingly has remarkable radiating- 
| power. 

To calculate the capacity of a single 
isolated wire, of the length 1 and di- 
-ameter d, one can work out the arith- 
‘metic of the following expression, which 
is obtained in the same manner as that 
of the spherical condensers above, only 
the geometry is less simple: 7 


WEL 
ES a 


or, what is the same thing, 


21771 
log yo 21/d 


To indicate how this comes about, we 
‘may note briefly that the force from a 
charged wire of infinite, i.e. great, 
Jength, does not vary. inversely as: the 
square of the distance, but inversely as 
the distance. Accordingly the potential 
no longer varies inversely as the dis- 
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„tance, but as the logarithm of the .dis- . change. 
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BLINDNESS IS NO HANDICAP TO THESE FANS 
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tance. That is how logarithms come in. 

When quantity is divided by potential 
in order to get capacity, they stay in. 
The gradient of log r is + ; just as the 
gradient of + is 4. The significance 
of this cryptic remark will become ap- 
parent after sufficient study. 

On doing the arithmetic of the above 
expression, in what units will the an- 
swer come out? | 

In the same_units as were put in; that 
is, in whatever units. the length was ex- 


pressed. For the denominator portion 


is merely a number. We must be sure 
that the length and diameter are ex- 
pressed in the same unit; so that the 
length part cancels; otherwise you can- 
not take a logarithm. You can only 
take a logarithm of a number.’ A tabular 
logarithm, i.e. one given in the ordinary 
tables, which are to the base ten, must 
be multiplied by 2:3026, or say 2:3, in 
order to convert them into natural 
logarithms, such as occur in nature. 
For nature knows nothing about the 
base ten—which in the last resort is de- 
pendent. upon the accident of our having 
ten fingers, and on early historical 
methods of counting. It is in many re- 
spects inconvenient, but it is too late to 
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Those who complain of difficulty in building their own sets can learn a lesson from 
r these sightless boys, who are being educated at the Perkins Institute for the 
: Blind near Boston, Mass. 
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RADIO IN EVERY ROOM 


plugged in at a time in one of the rooms. 
If more than one was used, so that Pa 
and Ma and all the rest of the family 
‘could have their music when and where 
they wanted it, the addition of a couple 
more “lungs” in the form of a two-stage 
amplifier would be entirely sufficient to 
saturate the whole house from cellar to 
attic with local stations at least. 

1 The task of wiring a house for this 
radio installation is as simple as the dia- 
gtam in Figure 1 indicates. 
|Buy a couple of packages of annuncia- 
tor wire, a few single-circuit jacks and 
yon are all set. 

‘Examine the house to see just where 
you can drop your wires between the par- 
titions without meeting obstructing stud- 
dings and supports. In fact, you may 
even have to do a little sounding on the 
walls to make sure that you drop your 
lines between the 2 by 4’s in the right 
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spots, and a trip around the attic and 
some experimenting with a weight on a 
string will help you to do this. 

Having made sure where you can make 
a hole, drill it. Then go upstairs in the 
attic and drop down a nail on the end of 
a string. Someone downstairs peeks into 
the hole until he sees the elusive nail and 
catches hold of it and the string and then 
passes them-through the wall into the 
room. Now you attach your wire to the 
string and pull it through. 

After you have brought the, wires 
through, they should be soldered to the 
jack. | 
Jacks can be motinted in small bakelite 
or hard rubber panels provided with a 
holding screw in each corner. If black 
does not match the woodwork, perhaps 
brown will do better, The screws can be 
round head or flat head, and if flat head, 
you must remember to countersink the 


HCW THE CONNECTIONS ARE MADE 
The cabinet at the right contains a two-stage amplifier that is added to 


Ficure 1: 


the set to produce good volume in three loudspeakers. 


The jacks are all connected 


tvs series with the set, which means that care must be taken in soldering the connec- 
tions to the jack so that they will not be open circuited. 
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FIGURE 2: 
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TOA BATTERY TERMINALS 
OF KECEIVER 
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A BATTERY: 


7 


STORAGE BATTERY AND CHARGER 
N THE CELLAR 


Before you connect your battery to the charger in the cellar, turn off the 


filament switch on the set and cut off the rheostats by twisting them all the way to 

the left. This precaution will prevent any likelihood of grounding the battery through 

the wires that run to the receiver. By closing the DPST switch shown in the dia- 

gram you connect the high-potential side of the charger to the house current and 
the low-potential side to the battery which then begins to receive a charge. 


connect the battery to the charger by one 
movement of the switch. In doing this 
it will be well to remember to disconnect 
your tubes from the battery just for 
safety’s sake, since a surge in the power 
line might ruin them. 

As an additional precaution it will be 
a good idea not only to open the filament 
switch, but to turn your rheostat all the 
way to the left so that they too are dis- 
connected from your receiver circuit and 
tubes. 

If you have a storage “B” battery you 


can connect it to the charger in the same 
way and put it down cellar with its big 
brother the “A” battery. Such an ar- 
rangement makes not only for neatness 
and compactness but for efficiency. 

This radio home idea is bound to grow 
because it is practical and offers con- 
veniences that no other system will allow. 
Why carry a heavy receiving set around 
the house when it is only necessary to 
carry a loudspeaker or a pair of phones 
that are provided with an ordinary 
jack? 


From a photograph made for POPULAR RADIO 


THE PANEL ARRANGEMENT OF THE RECEIVER 


The headphone and “A” battery connections are shown at the right. 


The two large 


dials control the condensers and the small dial varies the wavelength of the antenna. 
circuit, 


Simple “How-to-Build” Articles for Beginners 
No. 8 


How to a build a. stngle- -tube, four- circuit tuner 
By: LAURENCE, M. COCKADAY 
: Not more than $32.00 


Cost OF PARTS: 


“APPROXIMATE RANGE: 


> -HERE ARE THE oe You Witt NEED— 
A, B, C and D—primary, secondary stabilizer 


and loading. coils of .the improved. Pre- 
cision “Cockaday” coil; 
E—Bremer-Tully ‘variable condenser, 0005 
mfd.,- equipped with improved accura- 
tune dials; > 
F—Bremer-Tully variable ‘condenser, 00025 
mfd., . equipped with improved. accura- 


tune dials; - - - 
G—mica, fixed condenser, 00025 mfd; 
HIS receiving unit is a Aitseivelite 
tuner especially adapted for use 
with a UV-200 or C-300 tube. 

The first article of this series told 
chow to build a four-circuit tuner for use 
with a C-299 or UV-199 tube. The 
present article, however, gives the proper 
constants for using the larger “soft” 
variety of tube which will give much 
better distance and clearer local recep- 
tion. 


1,500 miles 


< —— =-= = er 
. . . 


H—mica, fixed condenser, .0001 mfd.;. 
T—Bradleyleak : 


J—Benjamin Cle-Ra-Tone socket ; 
-K—Amsco Dubl-Wundr ; 

L—Jones inductance switch; 
_-M—composition panel, 7 by 15 inches; 
N—baseboard, 934 by 1334 inches; 

O and P—small composition connecting 

' blocks; ) 

Q—small brass brackets. 


The unit that is described herewith 
was built and carefully tested out in 
PopuLAR Rapio Laboratory and was 
found to give very satisfactory results. 
The construction of the unit is extreme- 
ly easy and its operation is very simple. 

Take this magazine to a dealer and 
ask him to give you the parts that are 
included in the list in the introduction 
to this article. Then take the parts home 
and drill the panel as shown in Figure 2. 
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SIMPLE 


which gives the correct spacing for all 


the holes that are used to mount the 
instruments. 

' Then, mount the instruments in their 
correct positions on the panel and on the 
‘baseboard as shown in Figure 1 and ia 
the two pictures of the set. 
up the instruments as indicated in the 
picture diagram, Figure 1. 

If you follow the instructions shown 


there, you cannot make a mistake; all 


the connections are clearly indicated and 
the instruments are marked with the 
same designating letters that appear in 
the text and in the list of parts. 

When you have finished wiring up, all 
you have to do is to connect the “A” 
and “B” batteries and the aerial and 
ground connections—then you are ready 
to tune in. 
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From a photograph made for POPULAR RADIO 
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Next, wire 
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Set. the ` receiver on a . table and make 
the connections as” follows: : 
Connect the aerial to binding post 


No. 1; 


Connect the ground to binding post 
No. 2; 

Connect the negative | “B” battery to 
binding post No. 3; 

Connect the “B” 
binding post No. 4; 

Connect the “A” 
binding post No. 8; 

Connect the “A” 
binding post No. 7. 

Finally connect the telephone cords to 


aey positive to 
battery negative to 


battery positive to 


binding posts Nos. 5 and 6; this com- 


pletes the connections and you are ready 
to listen in. 

Turn up the filament of the vacuum- 
tube by rotating the small knob on the 


ae Beater | 


ne ~ — 4 


THE REAR VIEW OF THE RECEIVER 


Study this view in connection with the picture diagram of the hook-up on page 432, 

The location and connecting points of each wire appear clearly and you can deter- 

mine just how to bend the wires coe the shortest connection with the proper 
clearance. 
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THE DRILLING PLAN FOR THE PANEL 


FicureE 2: This drawing shows where to drill the holes for mounting the instru- 
ments. The correct spacings are given for the holes. The holes outlined with a 
double circle should be countersunk. Always start drilling holes in the panel with a 
small drill—one-sixteenth is a desirable size. Never attempt the drilling without using 
a sheet of paper with the. holes properly marked on it and then pasted on the panel. 


potentiometer-rheostat K until the fila- 
ment is lighted to the correct brilliancy. 
Then, rotate the two condensers E and 
F simultaneously by keeping the settings 
of each condenser the same throughout 
the tuning process until you pick up the 
sought-for signals. 

Then, rotate the knob of the in- 
ductance switch L until the signals come 
in loudest. a 

Next. adjust the grid-leak I until you 
obtain the best tone and clarity. Make 
the final adjustment of this instrument 
while listening to a distant station. 


The proper voltage for the “B” bat- 
tery will be found to be either 16% or 
18 volts. The proper “A” battery volt- 
age will be obtained from a six-volt 
storage battery. 

The correct type of antenna to use is 
a single or double wire antenna with a 
horizontal section of between 100 and 
150 feet in length. 

If the set is built correctly, the oper- 
ator, when he becomes familiar with the 
tuning characteristics of the receiver, 
will find that he gets exceptional volume 
and clarity with the utmost selectivity. 


An Amplifier for the New Single-tube, 
Four-circuit Tuner 


For those builders who may want to add amplification 

to the set that is described in the foregoing, the three- 

stage amplifier that was described in the March issue 

of PopuLar Rapo is recommended. The proper way 

to connect this amplifier to the four-circuit receiver is 

explained in the “TrousteE SHootinc” Department in 
this issue. 
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POINTS ON JOINTS 435 


the receivers. In splicing wires, there- 
fore, you should first rub them clean and 
bright with emery cloth or sandpaper. 
Then the splicing should be done. Take 
care that the wires are held tightly to- 
gether so that they do not rub or ship. It 
is always best to solder the joint so that 
no corrosion will occur and become a 
partial insulator. 

Corrosion often occurs when clamps 
are used to connect the ground wire to a 
water pipe where rust is likely to form 
under the clamp. This possibility can be 


greatly lessened or entirely eliminated by 


careful installation. 
-If your set is grounded to a water pipe 


make sure to sandpaper the pipe as well ° 


as the wire. 

“When you drive a pipe or rod into the 
earth for a ground connection, be sure 
that it is not too short. It should be not 
less than four or five feet long, and pref- 
erably six or seven feet. In any case it 
must be long enough so that the lower 
end is in damp earth at all times. For 
long-distance reception several rods 
driven close together and connected with 
wires may be used. A network of buried 
wires, or even a large sheet of copper or 
zine is efficient. 

A high antenna is as conducive to good 
results as is a good ground. It should be, 
if possible, from 40 to 60 feet high, and as 
long as possible up to 200 feet. For a 
long antenna a single wire is sufficient, 
but when length is unobtainable on ac- 
count of lack of space, two to four wires 
may be used with advantage. 

If your receiver develops some trouble 
that you cannot immediately detect, ex- 
amine not only the set itself, but every 
connection in the whole antenna and 
ground system. See that the ground con- 


HOW TO MAKE JOINTS PROPERLY 


The upper drawing shows how two conductors 
are twisted around cach other with a pair of 
flat-nosed pliers. The middle picture shows a 
good way to attach a lead-in that locks around 
the antenna wire by the looping of the wire at 
the right. The lower diagram demonstrates an 
excellent way to make a ground contact that 
is extra tight because of the three locking loops 
on the wire that leads down. 


ductor is in moist ground, or, if a pipe 
is used, see that it is clean and makes 
perfect contact with the ground wire. It 
may even be advisable to undo any 
doubtful joints and to resplice them. 

Be sure that the antenna is properly 
insulated. Nothing should be neglected 
in “trouble-shooting” or when you look 
for a source of trouble. 


Chalk Talks in Radio 


Turn to paye 468 of this number and read the. first of a series of short, 
practical, informative articles that are written for the radio novice. The 
subject of Chalk Talk No. 1 is “Ohm’s Law in a Nutshell.” 
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_ reception of the next static charge. 


FORETELLING STORMS 


The relay R then closes the bell circuit, 


whereupon the bell rings. The clapper 
of the bell strikes the coherer tube which 


is jarred so that it becomes of high re- 


sistance or is restored ready for the 
This 
process is repeated each time a burst of 
static comes down from the antenna, and 
thus the approaching storm announces 
its arrival as much as a half hour before 
it descends upon a locality to shroud it 
in darkness. Meantime, the firemen have 
time to stoke up their fires and the en- 
gineers to throw in more generators to 
be prepared for an additional lighting 
load. When the storm is upon the city, 
the bell rings almost continuously. 
Radio-telephone and radio-telegraph 
signals cannot operate the storm detector 
because they are too feeble to jump the 
gap shown in the hook-up diagram. Also 


extremely weak static charges cannot - 
_plugs fit: the tube snugly. Also make 
- certain - that you have a- bright metal 
. face to press against the filings in the 


pass. But, as these are not indicative of 
a threatening storm, there is no need of 
catching them through the coherer. 

The coherer (the combination of the 
coherer tube and the decoherer which is 
the bell-clapper) is made with a small 
hollow tube of glass (about one-quarter 
of an inch in diameter) containing metal 
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filings. Iron filings can be used,: al- 
though nickel is preferable. The filings 
are held in the tube by two plugs that 
also act as contacts as shown in the 
drawing. Ordinarily, these filings are 
non-conductive because they are too 
loosely packed in the tube to allow a 
battery current to pass. But an electro- 
static charge will agitate these filings 
and make them cling together end to end 


or cohere, much the same-way.as a 


magnet will make a small pile of pins 
cluster together. The filings are then 
in a condition to allow a current to pass. 
But, since this passage of current rings 
the bell, the filings are knocked apart 
by the bell-clapper and the bell stops 
ringing. The ringing cannot take place 
again until the filings cohere through the 
agency of another charge from the 
antenna. : 

In making a coherer, be sure that the 


tube; otherwise the plugs will not make 
contact through the filings when they co- 
here. The position of the plugs can be 
determined by experiment. Push the 
plugs in firmly, but not so hard that 
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HOW THE STORM DETECTOR IS WIRED 


Ficure 1: This hook-up includes the coherer D, the relay R and the special gap G 
which is closer in actual construction than the diagram indicates. 
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they ring the. “bell, “The “dapper -must 
tap the tube only lightly. when ‘hie bèl 
rings. EA ae 

The cótidenét C: is “connected: in the’: 
circuit to prevent ‘the “‘grouhding of the ° 
relay circuit, and. yet allow for’ the’ pas- 
sage to the ground of radio- -freqtiency ` 
currents that actuate the coherer. ` | 

The switch S is used to ground -the 
antenna when.a storm has arrived and ` 
there is no longér'a necessity for recéiv- ` 
ing signals. Besides - this . protects. the 
apparatus from ‘any ae of dam- 
age from lightning. >- -3 

At the Waterside station a distant 
storm will announce itself- by operating 
the signal bell, which is-the decoherer, 
at intervals of about ten minutes. “As 
the storm nears the city; the signal in- 
terval increases.” The station. operators | 
can then approximate from their experi- 


ence with the apparatus, about: when’ they l 
may expect the storm: to hit the city,- 


Sometimes the. signals are erratic, and. by 
observing this ‘behavior in the bell sig- 
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rial the operators can ascertain whether 
“or not the storm is ‘going to skirt the 
“metropolitan area and “pérhaps pass out 
to’ ‘sèa without darkening-the city. 
-- The gap G shown in IRC 1 can be 
' jade- from two brass balls separated by 
“the ‘thickness ofa shéet°of paper. This 
-Should be inspected from ‘time to time to 
clear ‘out any dust, and perhaps once a 
year the nickel: filings should be changed. 
Oxidation will take place at a slow rate 
-on the nickel reducing its conductivity 
-so ‘that the coherer ‘will not operate 
properly. There is nothing to bother 
: with. outside these things except oca- 
sionally to replace the’ batteries when 
they: become polarized-~ If you use iron 
filings in the coherer tube, they must be 
- aitaged more frequently, particularly in 
damp climates, 


` The storm detector: can be built by 


tany“ electrical mechanic; and housed in 
a -glass wall-cabinet ‘as shown in the 
picture. A dustproof cabinet with a glass 
- door is- desirable. `- 
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A BROADCASTING STATION IN A HIGH SCHOOL 


A unique scheme for combining instruction with pleasure has been put into effect 

in Dayton, Ohio, where two of the high schools own and operate transmitting sta- 

tions. The lower grades are equipped with receiving sets and can listen în on 

special programs arranged by the pupils in the higher grades. Plans are afoot to 
use radio in connection with regular instruction, 


~ 
— 
pamm 


EARNE ie a 


ee. 
"Pose eegncas 


Froma i Gkotaeeaeh made for POPULAR RADIO 


THE RECEIVER SET UP FOR RECEPTION 


The loop antenna fits into the top of the receiver and connects with the set as tt is 
slipped into place. It can be rotated, of course, in order that the antenna wires 
cut the electrostatic plane of the coming waves at the proper angle for reception. 
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HOW TO GET THE MOST OUT OF 
YOUR READY- MADE RECEIVER 


N o. 5: THE DE Forest REFLEX. 


This’ series of articles. explains the theory, operation, equip- 
ment and care of standard receiving sets 


This series, aoe: not indorse the product of any manufacturer or make 

comparisons between receivers, The sets already described include: No. 1, 

the ‘Eagle -Neutrodyne; No. 2, the Radidla.Superhéterodyne; No. 3, the 
Melco Supreme: Receiver ; - No. 4, the: Cosi) ‘Trirdyn. 


_ By S$. GORDON TAYLOR” 


[ N this receiver the argos A the eae that a good degree 
amplification. consists. of both the of amplification is obtained without add- 


tuned and the untuned types. ing operating controls to the receiver. 

Untuned radio frequency amplification On the other hand, the selectivity of this 
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6ND = ABAT + 


WIRING DIAGRAM OF THE DE FOREST REFLEX RECEIVER 
All the designating letters in this hook-up are referred to and explained 


Ficure 1: 
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in the text. 


type of amplification is lower than that 
of the tuned type for the simple reason 
that the untuned transformers are de- 
signed to cover the entire range of 
broadcast wavelengths therefore they 
cannot amplify one particular wavelength 
to the exclusion of other wavelengths. 
In other words, the amplifier will amplify 
signals of any wavelength from approxi- 
mately 225 to 550 meters, and amplify 
them all at the same time, although not 
all in quite the same degree. It there- 
fore becomes necessary to segregate the 
desired signals before they reach the un- 
tuned amplifier. This is one of the pur- 
poses that is served by the tuned-radio- 
frequency amplification as used in the 
De Forest receiver before the stage of 
the untuned type. 

Ordinarily not more than two stages 
of radio-frequency amplification are used 
in the standard manufactured receivers. 


However, this amount is hardly sufficient 
to provide suitable results unless an out- 
door antenna, or at least a fairly long 
indoor antenna, is used. Moreover, diffi- 
culty is encountered in using a loop an- 
tenna with two stages of ordinary tuned- 
radio-frequency amplification because of 
the interaction between the magnetic 
fields of the loop and the coils of the 
radio-frequency stages. 

In the De Forest receiver, however. 
this has been made possible, and the 
added untuned stage provides the re- 
quired additional amplification for loop 
operation. 

The use of a loop antenna eliminates 


the necessity for both an outdoor an- 
tenna and a ground connection; and. 


where provision is made for the batteries 
within the receiver cabinet, all wiring is 
concealed and the receiver is thus a 
compact unit. This is true of the De 
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. Forest receiver. Even the loudspeaker 
is concealed inside the cabinet and 
the absence of any outside connections 

„permits the receiver to be moved about 

«at will from room to room. 

The theory of the operation of the De 
„Forest receiver can best be followed step 
„by step by referring to the schematic 
“wiring diagram shown in Figure 1. 

“ The incoming signal from a broad- 

„ zasting station is intercepted by the loop. 

“The amount of energy thus picked up 

“s necessarily small as compared with 
hat intercepted by an outdoor antenna, 

“yut it is sufficient to provide good recep- 

"ion where suitable radio-frequency am- 

“ification is provided which is the case 

* vith this receiver. 

The variable condenser VC1 tunes the 
“yop to resonance with the incoming sig- 
f£ al. The tuning action is accomplished 
“ y turning the dial attached to this con- 
“enser, by which means the capacity of 
“ye condenser is altered and the varia- 
“ons of capacity result in variations of 


, 
le 


Ss 


the frequency or wavelength of the loop 
circuit. 

From the loop circuit, which is also 
the grid circuit of VT1, the energy is 
impressed on the grid of VT1 (the grid 
is the zig-zag line shown in the circle 
that represents the vacuum tube). An- 
other common name for this circuit is 
the “input” circuit of the vacuum tube. 
The energy to be amplified by the tube 
is impressed on this circuit and the ampli- 
fied energy is taken out from the plate, 
or “output” circuit. The plate is the rec- 
tangular figure shown in the vacuum 
tube. Thus we see that the first stage 
of amplification is tuned by VC1. 

Coil L1 is placed in the output circuit 
of VTI and through this coil the ampli- 
fied signal energy flows. By the process 
of electromagnetic induction, this energy 
is transferred to coil L2, which is in the 
input circuit of VT2. Here tuning is 
again made possible by means of VC2 
which tunes this circuit to resonance 
with the incoming signal in the same 
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way that the input circuit of VT1 is 
tuned. The signal, which is then further 
amplified by VTZ2 is next transferred by 
induction from L3 in the output circuit 
of VT2, to L4 in the input circuit of 
VT3. VT3 and its circuits represent 
the untuned stage. Its output is trans- 
ferred to the input or grid circuit of 
VT4 by means of coils L5 and L6. 
The vacuum tube has no power in 
itself to amplify energy.. What the tube 
really does is to act as a sort of throttle 
or trigger which permits, through the 
governing action of the grid, compara- 
tively large impulses of energy to flow 
from the platé battery. The resulting 


output energy from this battery is in 


the form of a fluctuating or pulsating 
current. Its fluctuations correspond to 
the frequency, of the energy that is inter- 


cepted by the antenna and impressed on © 


Gime (omen) Y 


‚instruments, 
that some sort of rectifying action take 
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the grids of the amplifier tubes. In 
effect this fluctuating current may be 
considered as an alternating current. 
High frequency currents have no ef- 
fect on headphones or loudspeakers. Be- 
fore the signals can be heard in these 
therefore, it is necessary 


place to transform the alternating cur- 
rent into a direct current such as would 
be obtained if one half of each alterna- 
tion were successfully choked out, leav- 
ing a pulsating direct current. These 
pulsations correspond exactly with the 
frequency variations of the voice or 
music which is being received. 

It is the purpose of the detector tube 
VT4, to perform this so called “‘rectify- 
ing” action. The condenser C3 and the 


resistance (grid-leak) R3 assist in this 
action. 


SENSITIVITY CONTROL (Re) 


RECEIVER TUNING (VG) 


THE PANEL VIEW OF THE RECEIVER 


FIcure 2: 


'IG The three principal controls are the amplifier tuning knob, the sensi- 
tivity control and the receiver tuning knob. 


The loop antenna, of course, enters 


into thc tuning process. The filament control is varied little after it is once set. 
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THE REAR VIEW OF THE SET WHEN REMOVED FROM THE CABINET 


Ficure 3: 


removal elements are. 


This view shows the principal parts and indicates how accessible the 
The tubes have been purposely left out of the sockets to 


permit more of the recetuver to be seen. 


Up to this 
and has been changed into a form which 
lends itself to the operation of the head- 
phones. The detector output is at audio 
frequencies, but is nothing but an. elec- 
trical current. It is the function of the 


headphones to transform this electrical - 


energy into sound energy, thus making 
it audible to the human ear. 

The amplification preceding the de- 
tector has been provided for the purpose 
of increasing or building up the weak 


point the weak _ inter-. 
cepted energy has been thrice amplified. 


signals from distant stations and also, 
to a certain extent, the greater energy 
from local stations. Its purpose is to 
increase sensitivity rather than volume. 
Therefore the output of the detector, 
VT4, would still not be sufficient for 
satisfactory: operation of a loudspeaker. 


Two stages of audio-frequency amplifi- 


cation are provided, the sole purpose of 
which is to build up the audio-frequency 
energy or, in other words, to produce 
great enough volume to satisfactorily 
operate a loudspeaker. 
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It will be noted that while five ampli- 
fier stages have been mentioned and also 
a detector tube, the receiver includes only 
five tubes. This discrepancy is ac- 
counted for by the fact that one of the 
amplifier tubes, VT3, is used as both a 
radio-frequency and an audio-frequency 
amplifier. This is made possible by the 
so called “reflex” principle which per- 
mits a tube to amplify two different fre- 
quencies at the same time—one radio 
frequency and one audio frequency. 

This simply means that the received 
signal, after passing the detector, flows 
through the primary of the audio-fre- 


POPULAR RADIO 


quency transformer AFT1, is transferred 
to the secondary of this transformer by 
induction, and is then applied for the 
second time to the grid circuit of VTS. 
In the plate circuit of VT3 there are 
two coils, L5 and the primary of AFT2. 
Now the radio-frequency currents that 
result from the first passage of the signal 
current through VT3 acted on coil L5 
but had no effect on the other coil, due 
to differences in construction and char- 
acteristics of the two coils. When the 
signal current (at audio frequencies this 
time) passes through VT3 for the second 
time the action is the reverse. It acts 


THE VIEW OF THE SET FROM THE BOTTOM 


_ This picture shows that most of the wiring in the set is at the bottom 
of the frame. Any necessary repairs can therefore be easily made. 


FIGURE 4: 
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j VIEW OF THE RECEIVER FROM ABOVE. 
Ficure 5: The set:in'this~ piéture is: shown iñ its cabinet with the batteries beside 
it in their POPOTNE Sia hite čircle. at the top is ‘part of ithe loudspeaker. 
upon the coil of AFT2 but:; -not on L5. `. lower half of the ’cabinet. The bat- 


$ ‘passing through the latter : ‘harmlessly... 
' By induction the energy, is then, trans- +. in compartments provided at either end. 
it ferred from the primary of ` “AFT2 tor” 


-.the secondary of AFT2 and is thus im-. 
` pressed on the grid of VTS.-- The output _ 


“of VT5 then passes through the loud- 


speaker and results in signals of great 
volume. 


Construction of the Receiver 


The D-17 receiver is self-contained in 
every sense of the word. The loop 
antenna is plugged into the jack J1 that 
is provided in the receiver, and projects 
up through the top of the cabinet. The 
loudspeaker is in the lower part of the 
cabinet from which the sound is emitted 
through the grill work that covers the 


teries. are concealed within the cabinet, 


The receiver proper is mounted on 
the black’ ‘panel set into the upper half 
of the front of the cabinet, and two 
sub-panels are fastened to the f ront panel 
by means of brackets. The loudspeaker 
mechanism is mounted on the inside rear 
wall of the cabinet. It is an inverted 
horn that is similar to that in a phono- 
graph. Knobs are provided on the front 
panel for the tuning and control of the 
set. The knob with pointer attached, 
at the left-hand side of the panel is the 
adjustment knob for VC2, shown in 
Figure 1. This control tunes the second 
stage of radio-frequency amplification. 
The corresponding knob at the right- 
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hand side of the panel controls VC1, the 
purpose of which is to tune the loop 
antenna and the first radio-frequency 
stage. The center knob marked “Fila- 
ment” is for accurate control of the cur- 
rent supply that lights the filaments of 
the tubes. The “Sensitivity” knob to the 
right of this controls the potential of the 
grid of the first radio-frequency ampli- 
fier tube. The jack at the bottom of the 
panel is used in case it is desired to make 
use of headphones in place of the loud- 
speaker. It may also be used to plug in 
another loudspeaker, in place of the one 
in the set. 

To use headphones the “sensitivity” 
knob should be turned all the way back 
in an anti-clockwise direction, otherwise 
the volume of sound will be unbearable. 

The radio-frequency amplifier trans- 
formers RFT2 and RFT3 are removable 
and are equipped with five base pins 
which fit into corresponding receptacles 
in the receiver. 

Receivers with two stages of tuned- 
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radio-frequency amplification have a ten- 
dency to oscillate too freely when a loop 
is used. To prevent this in the De 
Forest receiver a metal shield is placed 
around the radio-frequency transformer 
REVI. This shield is shown in Fig- 
NPC A 


The Antenna 


The use of a ground connection m 
this receiver in conjunction with the loop 
usually results in improved reception. 

If you make a ground connection, 
use a wire that is attached to some 
well-grounded metallic object, such as 
a water pipe, a steam radiator, or a 
pipe driven into the ground. This con- 
nection is fastened to the binding post 
marked “Ground,” in Figure 5. 

If an outside antenna is to be used, 
the connection recommended is some- 
what different. The end of a piece of 
insulated wire is bared and attached to 
the “antenna” binding post 


inside the 
receiver, The wire is then run out 


STORAGE A BATTERY 


B BATTERY 


THE BATTERY HOOK-UP 


Ficure 6: This diagram shows how to connect batlery renewals. 


Check up before 


using the set with new batteries to make sure your positive and negative battery 
terminals attach to positive (+) and negative (—) posts in the cabinet. 
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~ through one of the holes in the rear 
- wall of the cabinet. This wire should 
© be long enough to extend out about a 
foot from the cabinet. The lead from 
the outside antenna is then simply 
wrapped around this insulated wire. Be 
` sure that there is no metallic connection 
© between the antenna wire and the piece 
* of insulated wire. 
- the antenna lead should first be wrapped 
around the other for a trial. Then a 
few more turns should be added until 
the proper number is found to give the 
best results. The number of turns of 
one wire around the other determines 
the amount of energy that will be trans- 
ferred from the antenna to the receiver. 
Figures 10 and 11 show the method of 
connecting the antenna and ground to 
the receiver. The loop antenna 1s used 
even though an outdoor antenna and a 
ground connection are employed. 
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The Vacuum Tubes That Are Used 


|, This receiver is rather unique in that 
it is designed for use with: 
(1) Five dry cell tubes—DV-3. 
d (2) Five storage battery tubes— 
DV-Z2. 
| (3) Four storage battery tubes for 
amplifiers and one dry cell tube 
for detector. 
The dry cell tubes are not as satis- 
factory as those that operate on a stor- 


AC. CHARGER 


the positive (+) terminal of the charger. 
every charger and every storage battery. 


Several turns of | 


+ 
® 


HOW TO CONNECT THE STORAGE BATTERY TO THE CHARGER 


The A.C. charger is provided with a 
Be certain that you connect the positive 


big that fits any electric light 
+) terminal of the battery to 
The terminals are always marked on 


age battery. When dry-cell tubes are 
used the filament current is obtained 
from three standard dry cells that are 
connected in series as shown in Figure 9. 

Where there are facilities for charg- 
ing a storage battery, the use of DV-2 
tubes is recommended. These tubes are 
supplied with the receiver (unless DV-3 
tubes are requested). UV 201-A or 
C 301-A tubes may also be used in 


place of the DV-2’s if desired. ‘These 


also operate on a storage battery. 

In the third combination DV-2 tubes 
are used as the amplifiers, but a DV-3 
is used for the detector, because for this 
purpose it is approximately equal to the 
DV-2, and it consumes 15 percent less 
filament current. 

To make this arrangement possible 
a special resistance R-4 has been in- 
corporated in the detector circuit to make 
possible the use of this dry-cell tube with 
the higher voltage of the storage battery. 
When a DV-2 is used as a detector this 
resistance is short-circuited by swinging 
up the little metal arm (shown as X 
in Figures 1 and 3), so that it. connects 
the two binding posts provided for this 
purpose. 

It is best to use the DV-2’s in all five 
sockets. The second best choice is 
DV-2’s for the amplifiers and DV-3 for 
the detector. The use of dry-cell tubes 
(DV-3) throughout is the third alter- 
native, 
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The Batteries Needed 


An “A” battery is required for light- 
ing the filaments of the tubes. Where 
DV-2 or similar tubes are used—the 
“A” battery must be of the storage type. 
Dry cells are, of course, used in con- 
junction with the smaller tubes. 

Special storage batteries are designed 
to fit in the battery compartment of the 
De Forest receiver. These batteries have 
rated capacity of 50 ampere hours and 
a fully charged battery of this type will 
operate the receiver for approximately 
40 hours where five DV-2 or other large 
tubes are used. 


The table that follows shows comparative 
life of various sizes of “B” batteries when 
used with this receiver.* The sizes that are 
referred to are the three standard sizes, the 
“large” size which is the one most commonly 
used in radio, such as the Burgess No. 2,156 or 
No. 2,158, or the Eveready No. 766 (these are 
all blocks of 224% volts each). 
` Tt will be noted that greatest life of “B” 
batteries is obtained by using the “large” size, 
and by keeping the “Filament” knob at the 
lowest setting consistent with good results. In 
the case of the particular receiver that was 
-used in making these tests the best “filament” 
setting was found to lie between 8 and 9 on 
the dial, therefore settings of 8, 8% and 9 
were used in making the battery consumption 
measurements. 

With the “Filament” knob set at 9, and using 
small size “B” batteries, the battery life was 
shortest, therefore this is used as the unit of 


*Most of the standard “large” size batteries (whether 
22% volt or 45 volt) will not fit the space provided 
in this receiver. However, the Burgess No. 2-158, 
which is “large” size will fit because of its vertical 
construction. 
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“Bilament.” “B” Battery Size 
Dial 
Setting “Small” |‘‘Medium’’| “Large” 
9 l 36 16.6 
gig 1.6 5.5 23 
S LS 8.3 33.3 


measurement and is called 1 in the table. By 
referring to the top row of figures it will be 
seen that under the same conditions of use, 
“medium” size batteries will have a life 36 
times that of the “small” size. 

The conclusions to be drawn from this tabu- 
lation are: 


1. “Large” size “B” batteries are most eco- 
nomical. Their first cost is approxi- 
mately twice that of the “small” size 
but their life is about 16 times as 
great. 

2. The lowest setting of the “Filament” 
control knob that will give good re- 
sults is the most economical. In 
reception from powerful local sta- 
tions the setting of this knob may be 
quite low and still provide plenty ot 
volume on the loudspeaker. 


A battery charger that operates on f 


house electric current is almost indis- J 
pensable. They are made for alternat- f 
ing or direct current. You should find 
out the kind of current in your house 
before you purchase one. 

Proper connections for such a charger 
are shown in Figure 7. 

Where the house supply is 
direct current, a 


110 volt 
resistance of four 
( con- 
should 


ordinary 50 watt electric bulbs 
nected as shown in Figure 8) 
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HOW TO CONNECT THE BATTERY AND LAMP BANK 


Ficure 8: 


You must be first certain that the positive (4-) terminal of your direct 


current house supply connects, through the lamp bank, with the positive binding 


post of your battery. 


Determine the polarity of your house current, then 


mark 


the socket you intend to use regularly for charging so that you will always know 
at a glance which is the positive side of the socket. 
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. be used for storage battery charging. 
- To charge the battery remove it from 
- the receiver, and determine the condi- 
~ tion of its charge with a hydrometer. 

(The battery should be removed from 
the cabinet to prevent harmful effects 
sometimes caused by “gassing” in a 

_ closed compartment.) 

This is an instrument that indicates 
the specific gravity of the solution in 
the ‘battery. Inasmuch as the specific 
gravity varies with the state of charge, 
the reading of this instrument supplies a 
direct indication of the degree of charge 

* left in the battery. When the hydrom- 
- eter reading is 1,285, it indicates a fully 
© Charged battery. When the reading 
. drops to 1,185, it is time to re-charge 
. the battery. Never let your battery 
— get below 1,185 as this condition tends 
_ to shorten the life of the battery. 
? The first time a battery is put into 
operation it discharges quite rapidly. A 
_ battery rated at 50 ampere hours may 
_ give only 20 hours of service on the 
first charge. This is no cause for 
_ worry, however, because a battery does 
not deliver its full capacity until it 
has been charged and discharged two 
_or three times. 

Another type of battery that is known 
_as the “B” battery is required for this 
` receiver. Ordinarily, a special type of 
_dry-cell “B” battery is used with radio 
_receivers, although storage “B” batteries 
are also obtainable. However, the stor- 
age type takes up considerable room and 
cannot be fitted into the “B” battery 
compartment of this receiver. 

The most practical battery for this 
„receiver is the Burgess No. 2158. Four 
pf these are connected in series as shown 
on Figure 6. 
¥ The life of a “B” battery of given 
t -oltage increases with the size of the 
‘atterv. This increase is by no means 
wroportionate to the increase in size, 
"owever. A large size 45 volt battery, 
vhich is only about twice the size of 
he so-called “medium” size battery actu- 
‘Illy has approximately four times the 
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THE SERIES CONNECTION FOR 
DRY-CELLS 


Figure 9: If you use dry-cell tubes, you will 

have to have a dry battery to operate them. 

The diagram above shows the proper way to 
connect the cells for this receiver. 


life. It is quite evident, therefore, that 
the large type will be much more eco- 
nomical in the long run and it is esti- 
mated that its eventual cost is less than 
half the cost of the smaller type, even 
though the initial cost may be higher. 


How to Operate the Receiver 


When the receiver has been set up 
and the battery connections made as 
shown in Figure 6, the receiver is ready 
for operation. Where DV-2 tubes are 
used throughout, the knob marked “fila- 
ment” should be turned in a clockwise 
direction until the pointer is opposite 
81⁄4 on its scale. The “sensitivity” con- 
trol is turned approximately half way 
in a clockwise direction. With the left- 
hand tuning control—marked “amplifier 
tuning’’—set at approximately 70, the 
right-hand knob marked “receiver tun- 
ing” should be slowly rotated from 50 
to 90. 

If nothing is brought in during this 
operation, the “amplifier tuning” control 
should be moved about five degrees and 
the “receiver tuning” control again 
slowly rotated about twenty degrees 
above and below the setting of the 
“amplifier tuning” control. This process 
is continued until a station is picked up. 

Once a station is heard, these two con- 
trols are slightly readjusted to bring the 
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signals in with maximum volume. Then 
the “sensitivity” control is moved in a 
clockwise direction to further increase 
the volume. In this latter adjustment, 
it will be found when a certain point 
is reached, reception will become some- 
what noisy and distorted; that shows 
the receiver is about to oscillate. This 
means that the sensitivity knob has been 
turned too far in a clockwise direction. 
Turning it back slightly will remedy this 
trouble. 

After a station is once properly tuned 
in, it is well to try slight variation of 
the filament control knob. In doing 
this the “sensitivity” control must be 
readjusted after each adjustment of the 
flament control knob. If the filament 
control is turned slightly in an anti-clock- 
wise direction, the “sensitivity” control 
will have to be turned in the opposite 
direction and vice versa. A setting of 
the filament knob will be found where 
results are maximum and the knob should 
be left set at this point. 

Another adjustment necessary is in 
the operation of the loop. When the 
edge of the loop is pointing directly 
toward the station from which signals 
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are being received, the greatest amount 
of energy will be picked up by the loop 
and the signals will be, of course, the 
loudest. If the loop is turned at right 
angles to. this station, however, much 
less energy will be picked up; and, if 
the broadcasting station be a distant 
one, its signals may be lost entirely. 
In tuning for distant stations, it is there- 
fore advisable to point the loop in ap- 
proximately the direction in which the 
stations lie before trying to tune them in. 

Another method of tuning the re 
ceiver is by what is known as the “beat” 
method. To do this, the “sensitivity” 
control is turned about three-fourths in 
a clockwise direction. When the dials 
are rotated, a whistle will be heard 
when the dial settings of a broadcast- 
ing station are passed over. The two 
dials should then be set to a point where 
this whistle has maximum volume. Then 
the ‘‘sensitivity’’ control knob should be 
turned in an anti-clockwise direction 
until the whistle disappears and the 
signals are clearly heard. Or it is some- 
times better to clear up the tone by 
slightly detuning the amplifier tuning 
control. 


A Typical Tuning Chart for the De Forest D-17 


Wavelength Amplifier Tuning 


252 meters 
263 x 
273 

286 

302 

316 

360 

370 

380 

390 

395 

405 

426 

448 

455 

469 

492 

517 

535 


Receiver Tuning 


11 


1S7 
16. 


21 
25 
30 
43 
22 
25 
27 
28 
31 
35 
42 
44 
47 
54 
62 
68 


Loop Switch 


Loop Direction 


Down 300 
300 
20 
20 


270 
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HOW TO USE YOUR READY-MADE RECEIVER 


At this point slight readjustment of 
the tuning control knobs and the loop 
will bring the signals up to maximum 
strength. 

If the stations you seek operate on 
wavelengths below 400 meters, the 
switch on the loop should be turned 
down until it makes contact with the low 
point. For wavelengths above 400 
meters, the switch should be turned up 
for best results. 

Where  dry-cell tubes are used 
throughout, the same tuning process as 
described above holds good except that 


it will usually be found necessary to- 


keep the “sensitivity” control turned 
almost all the way in a clockwise di- 
rection. 

Charting the Receiver 


As each broadcasting station is tuned 
in, a record should be made of the set- 
tings of the two tuning controls, whether 
the loop switch is up or down, and also 
the direction of the loop. You will then 
have a permanent record of all the sta- 
tions you pick up and an index that 
will show you how to get the stations 
Such a record is shown on page 450. 

If this record is made up using the 


loop only without antenna or ground 


connections, it will only hold good when 
used again under the same conditions. 
This 1s particularly true of the “receiver 
tuning” control. In any case, the “am- 


10 INDOOR OR 


JO ANTENNA ONDING 
POST IN KECEWER 


HOW TO CONNECT AN OUTDOOR 
ANTENNA TO THE RECEIVER 


FicureE 10: If you use another antenna in 

place of the one that comes with the set, wrap 

the bare antenna lead-in wire around the insu- 

lation of a wire that connects with the set as 

shown above. Do not make a metallic con- 
nection between these wires. 


IWSULATED WIRE 
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PTER PIPE OR 
OTHER GROUND 


Jo GROUND BINDING 
057 OF KECEWER 


HOW TO MAKE A GROUND 
CONNECTION | 


Ficure 11: Jf you decide to use a ground 

wire with this set, connect it to a pipe with 

a ground clamp in the manner indicated in 
the diagram above. 


plifer tuning” control will always have 
the same setting for any given station, 
because it is not affected by the external 
conditions of antenna, ground or loop. 

Before charting the receiver, there- 
fore, it is well to try the use of an 
antenna and ground, as previously de- 
scribed and determine the combination 
which gives the best results under your 
particular conditions. After this has 
once been done, these connections should 
be permanently made and the receiver 
charted. The settings shown on the 
chart will then apply as long as the 
same conditions are maintained. 

Perhaps the most practical arrange- 
ment is to make up two charts, one for 
tuning without either a ground or an 
antenna and another for receiving with a 
ground or an antenna or both. 

The next article in this series will tell 
how to operate a five-tube, tuned-radio- 
frequency receiver. This set is the 
Atwater-Kent, model 20, cabinet receiver. 

The editors will welcome suggestions 
for receivers that readers would like to 
see explained in future articles in this 
ready-made receiver series. 
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“HOW THE COMPLETED RECEIVER LOOKS 


The simplicity of tuning this receiver is apparent at a glance.. The large dial at. the 

left controls the condenser. -The two smaller knobs are for the rheostats that con- 

trol the current supply to the tube filaments. The large dial has a small tuning 
chart on it where station tuning positions may be noted. 


HOW TO BUILD THE PORTABLE 
“Town and Country Receiver 


The single-control set described in this article is an all-around 

receiver for the home, besides embracing a portable feature 

that makes it an unburdensome companion for the summer 
vacation in camp, on a cruise or on a motor tour 


By S. GORDON TAYLOR 


Cost or Parts: Not more than $60.00 
RECEIVING RANGE: 1,500 miles 


Here ARE THE Irems You WILL NEED— 


A—Remler square plate variable condenser D and E—Cutler-Hammer filament battery 
Type No.. 630, .00035 mfd. capacity, switches ; 
complete with dial, indicator, etc. ; F—Hoyt “Bezel Hole Mounting” voltmeter, 


range 0 to 6 volts; 


B—Amsco 20-ohm rheostat equipped with G—Adams jack Type No. 502, 3-prong, 


knob; double circuit; 


C—Amsco 400-ohm potentiometer equipped ` H—Adams jack type No. 501, 2-prong, sin- 


with knob; gle circuit, open; 
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I—Dubilier mica fixed condenser, .00025 
mfd. with clips for grid-leak; 
J—Daven grid-leak, 4 megohms; 
K—Dubilier mica fixed condenser, .00025 


mfd. capacity; 
L1, L2, L3, L4, L5 and L6—Benjamin Cle- 
Ra-Tone sockets for UV-199 vacuum 


tubes; 
M1, M2 and M3—Dubilier “Duratran” ra- 
dio-frequency transformers; 


OR those who are thinking about tak- 

ing along a radio set on their vaca- 
tions, the portable receiver described 
here is especially suitable. 

There are two difficulties that most 
radio enthusiasts encounter in deciding 
upon making their radio set a traveling 
companion. 

First, the portable receiver that is con- 
tained in a suitcase is suitable for the 
vacation, but it is usually unsuitable for 
use at home, because its appearance does 
not lend itself well to a living room. 

Second, the standard receivers de- 
signed for home use are not adaptable 
for use on a vacation trip, because of 
their cumbersome size, the necessity for 
an outdoor antenna and usually for a 
storage battery. 
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Bt B+ Ç= C+ 


N1 and N2—Pacent “Audioformers” Type 
No. 26, audio-frequency transformers; 

O—sub-base ; 

P—binding post sub-panel; 

Q—brass brackets ; 

R—cabinet; 

S—Eby binding posts; 

T—composition panel; 

Round or square tinned bus wire, screws, 
soldering lugs, etc. 


The pressing need seems to be for an 
“all purpose” receiver that has the fine 
appearance of a standard receiver, is 
sufficiently sensitive to provide good 
loudspeaker volume without the use of 
an outdoor antenna or a ground connec- 
tion, is small in size, light in weight and 
that operates on dry-cells. If we add 
to these requirements simplicity of con- 
trol, by means of a single dial; ability to 
bring in stations half-way across the 
continent; good selectivity and tone 
quality, we have the requirements that 
are met by the “Town and Country Re- 
ceiver” that is described in this article. 

This set suits the home as well as any 
standard receiver. A standard loud- 
speaker, standard “B” batteries, dry- 
cells for filament lighting, and a loop 
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THE COMPLETE CIRCUIT DIAGRAM 
Ficure 1: This is the hook- p for the new “Town and Country” receiver. It will 
S 


be noticed that all the symbo 


for the instruments bear designating letters which 


reappear in the list of parts on page 455, and throughout the text and the following 
illustrations. This eliminates the possibility of mistakes in construction and wiring up. 


antenna are used with it. No ground 
or antenna wires are needed and all 
battery connections as well as the con- 


_ nections to the loop are made at the rear 


of the receiver, which eliminates un- 
sightly wiring. 

A carrying case with one compartment 
for the receiver itself, one for the bat- 
teries, and a third for a small built-in 
loudspeaker may be employed with this 
set to make it portable. When a folding 
loop is used,* it may be folded and slipped 
into one of the compartments when you 
travel. 

Tuning with this set is accomplished 
with a single dial. In New York City 
the broadcasting stations of the East and 


_ Midwest can be brought in with ample 


loudspeaker volume, and when operated 
at a situation in the Middle West, the 
receiver is capable of picking up any- 
thing in the United States. 

Six vacuum tubes, either UV-199’s or 
C-299’s, are used in this set which has 
three stages of transformer-coupled, ra- 


* The Suportenna Loop was used with the receiver 
described. 


dio-frequency amplification, a vacuum 
tube detector and two stages of trans- 
former-coupled, audio-frequency ampli- 
fication. The loop antenna is tuned by 
the variable condenser at the left end of 
the panel. | 
The potentiometer, to the right of the 
tuning dial, controls oscillation and the 
rheostat, to the right of the potenti- 
ometer controls the filament supply 
current. The small push-pull switch 
below cuts off the batteries when the 
receiver is not in use. At the right- 
hand end of the panel there is a volt- 
meter which gives the filament-voltage 
reading to aid in the proper adjustment 
of the rheostat to provide just the right 
voltage for proper operation of the 
tubes. Below this is another switch pro- 
vided for cutting off the voltmeter from 
the circuit after the proper filament ad- 
justment has been obtained, thus pre- 
venting additional current drain on the 
batteries caused by the voltmeter. Di- 
rectly under this latter switch are the 
two jacks—the top one for headphones 
and the lower for the loudspeaker. 
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VIEW OF THE SET FROM THE REAR 


Ficure 3: 
fastened to the panel or base. 


This picture shows the general arrangement of all the instruments 
The exact locations for the instruments are shown 


in Figure 5. 


be laid out on the panel as shown in Figure 8. 
Lay out all center holes on a piece of paper the 
same size as the panel. Fasten this paper 
directly on the panel and with a sharp-pointed 
instrument punch the center holes through this 
paper into the panel. The panel layout which 
romes with the set of blueprints, which may be 
obtained from Poputar RADIO, ‘can be used in- 
stead of this paper template. l 
Start to drill your holes with a small drill 
one-sixteenth of an inch in diameter or less, 
so that you can center them more easily. 
The holes that are outlined in the panel dia- 
gram with a double circle should be counter- 
sunk, śo that the flat-head machine screws used 
for fastening the instruments will set flush 
with the panel. All the rest of the holes in the 
panel are straight-drill holes. Sizes for the 
diameter of these holes are determined by 
measuring the size of the screws and. shafts 


of instruments that must go through the holes. 
The large hole for mounting the voltmeter may 
be made with a cutter or by first drilling a 
quarter-inch hole in: the panel and enlarging it 
with a rat-tail file. . 

The panel may be left with its original shiny- 
black finish, if care has been exercised, so that 
it has not been scratched during the drilling. 
Or, when the panel is drilled, the builder may 
give it a dull finish with fine sandpaper that 
should be rubbed lengthwise on the face of 
the panel until its gloss is removed. This 
process should be repeated, except that light 
machine oil should be applied during the sec- 
ond rubbing. Then rub the panel dry with a 
piece of cheesecloth. A dull permanent finish 
will be the result. 

After the panel has been prepared you are 
now ready to mount the instruments on it. 

The variable condenser A is first mounted 
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by means of three machine screws, which are 
-providéd with the instrument. To do this the 
knob is unscrewed from the dial to permit the 
removal of the paper dial. Then the set- 
screw in the bushing -of the metal dial is 
loosened so that the dial may be slipped off the 
condenser shaft. - The’-*condenser - is“ then 
mounted on the panel: and: the metal dial is 
slipped over the protruding shaft-end and sas". 
tened on it with the set-screw. 

The paper dial is put in place with the zero 
mark directly under the small projection on the 
edge of the metal dial and the knob is then 
screwed on again. 

Next the small celluloid indicator is slipped | 
on the screw that is provided for this purpose ` 
and the large washer is’ slipped on next and — 
the screw inserted through the" hole provided in- 
the panel. It is tightened up by means of the. 
small nut and spring washer which are placed 
. behind the panel. 

The potentiometer C and rheostat B are next 
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-mounted with the -binding posts at the bottom. 


Following this, the two switches D and E 
are mounted in their respective places as shown 
in Figure 2. 

The last instrument to be mounted on the 
panel is the voltmeter F. One of. the small 


“ screws at the rear of this instrument is |re- 


slipped out whereby 


_ This permits the cross bar tobe 
the large metal washer 
can then be removed. The voltmeter is then 
slipped through the hole in the panel, {the 
washer replaced behind the panel and the ar 


moved. 


_ slipped back into place and tightened by means 
' of the two screws which press against , the 


mounted by means of two screws to each in- | 


It will- 
instruments are 


strument and the knobs are attached. 
be noted that these two 


large metal washer. 

Now prepare the baseboard O. It should be 
cut from one-half inch hard wood to the size 
shown in Figure 5. Be sure that it is squared 
up -properly when it will be ready for’ the 
mounting of the instruments. 

Next mount the six-sockets L1, L2, L3, L4, 
LS and L6 in their respective places ` as shown 
in Figure 5. These are fastened to the base- 


- board :O by means of two screws to each 


A 


socket. 
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THE PANEL VIEW OF THE RECEIVER 


Ficure 4: This gives an idea of how the sct looks from the front, and as the dial, 

the voltmeter and knobs are marked with letters which correspond to the instru- 

ments to which they are attached, the prospective operator will have no trouble in 

locating the various tuning controls as they are explained in the instructions for 
tuning. 
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| Ficure 5: Here are shown the correct 
mounted on the baseboard and the panel. 
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THE WORKING DIAGRAM FOR CONSTRUCTION 
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positions for the instruments that are 


The positions are given, center for center, 


for all instruments. 


Then mount the radio-frequency transform- 

— ers M1, M2 and M3 by means of two wood 
screws to each instrument. 

i Next the audio-frequency transformers N1 

7 and N2 are mounted with two wood screws 
to fasten each instrument. 

In mounting these instruments on the base- 
board, it is essential that the position of their 
binding posts. be exactly as shown in Figure 5, 
otherwise, difficulty will be encountered when 
it comes to wiring up the receiver. 

The last job on the sub-base is to prepare 
and mount the binding post sub-panel P by 
means of the brass brackets Q. Constructional 
data on these three accessories appear in Fig- 
ure 10. This sub-panel should be mounted in 
the pòsition as shown in Figure 5 after the 
Eby binding posts Nos. 1 to 9 have been fas- 
tened in the holes provided for them. 

This completes the mounting of the instru- 
ments on the base and it can now be fastened 
to the panel by means of three wood screws 

P inserted through the holes drilled for them in 
the panel. 

All is now in readiness for wiring the re- 
ceiver. 

The set has been designed for compactness 
and with a view to keeping grid and plate 

leads as short as possible. This has been ac- 
; complished not only in the layout of the 
<“ instruments, but also by placing each socket 
-' in positions that bring the grid and plate con- 


How to Wire the Set 


nections nearest to the corresponding connec- 
tions of the accompanying equipment. Round 
tinned bus wire has been used throughout. 
Spaghetti tubing was limited to the three leads 
running from binding posts 6, 7 and 8, to the 
transformers N1 and N2. These were the only 
leads that presented a possibility of short cir- 
cuit through jarring, etc. The use of straight- 
shank soldering lugs was found satisfactory 
for the filament connections of the six sockets 
and on the two connections of each of the 
switches, D and E. 

The filament circuit is first wired by con- 
necting a length of bus wire to the “F” bind- 
ing posts at the rear of each of the first four 
sockets, then continuing this wire through the 
space between socket L4 and transformer N1, 
to the “F” binding posts at the rear of sock- 
ets L5 and L6. This wire is then connected 
to binding post 4 at the rear of the receiver. 
If soldering lugs are fastened to each of these 
six binding posts, connections will be simplified. 
Repeat this operation, connecting the six front 
“F” binding posts of the sockets in the same 
manner. From this wire, connect another to 
the left-hand binding post of the rheostat B 
(looking from the rear of the receiver) and 
still another to the right-hand connection of 
the voltmeter F. The left-hand positive lead 
from the voltmeter is connected to the left- 
hand binding post of the switch E. 

The next connection is that from “F” on 
transformer M1 to “F” on transformer M2, 
thence to the right-hand terminal on switch D. 
From this terminal another wire goes to bind- 
ing post 3 at the rear of the receiver, and this 
binding post is also connected to binding post 9, 
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The left-hand post on switch D is connected to 
the right-hand post on the. rheostat B, which 
is also connected to the left-hand binding post 
of the potentiometer C. Finally, the right-hand 
post of the potentiometer is connected to the 
“F” post on transformer M3 and from there 
to the right-hand post on switch E, also to 
binding post 4 at the rear of the receiver, 
through the wire connecting this post to the 
rear “F” terminals on the sockets. Thus the 
filament wiring of the filament circuit is com- 
pleted. 

Now connect “G” on transformer M1 to “G” 
on socket L2.and “P” on transformer M1 to 
“P” on socket L1. Do the same with trans- 
~- former M2, connecting its “G” to “G” on 
socket L3 and its “P” to “P” on socket L2. 
In the case of transformer M3 its “G” bind- 
ing post is slipped up through one of the holes 
in condenser I and the condenser is made se- 
cure by a drop of solder across the top of 
this hole and the binding post of the trans- 
former. A small brass bolt is slipped through 
the other hole of the condenser and is securely 
fastened by means of a nut. Connection is 
made from this bolt to the post marked “G” 
on socket L4. “P” of transformer M3 is con- 
nected to “P” on socket L3. The grid-leak 


VIEW OF THE SET AS SEEN FROM THE LEFT 


Figure 6: This illustration shows the general manner of mounting the sockets 
binding-post strip, transformers and the radio-frequency transformers. 
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may now be slipped between the clips provided 
on the condenser. 

The “B” binding posts of transformers MI, 
M2 and M3 are next connected together and 
from this connector another is run back to 
binding post 7 at the rear of the receiver, com- 
pleting the radio-frequency transformer con- 
nections. 

The variable condenser A is next connected 
up by running a wire from its right-hand bind- 
ing post (looking from the rear) to the “G” 
terminal of socket Ll, and then on to bind- 
ing post 1 at the rear of the receiver. The 
left-hand terminal of the condenser A is con- 
nected to the middle binding post of the 
potentiometer C, and also to post 2 at the rear 
of the receiver. cals 
= The audio-frequency amplifier is next to be 
wired. “G” of transformer N1 is connected 
to “G”? of socket L5, and “P” of this trans- 
former is connected to “P” of socket L4. “P” 
of socket L5 is connected to the top prong of 
jack G. The bottom prong of this jack is then 
connected to the bottom prong of jack H. 
thence to the “B +”: terminal of transformer 
N2 and on to post 7 at’the rear-of the receiver. 
The middle prong of -jack G is. connected to 
the “P” terminal of transformer N2 and the 
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VIEW OF THE SET AS SEEN FROM THE RIGHT 


FIGURE 7: 


This end view indicates the manner in which the audio-frequency trans- 


formers, the voltmeter and the rheostats are mounted. 


top terminal of jack H is connected to “P” of 
socket L6. 

“F —” of transformer N1 is then connected 
to “F—” of transformer N2 and from this 
connection another wire is run to post 8 at the 
rear of receiver. “B-+” of transformer N1 is 
connected to post 6 at the rear. Connecting 
“G” of transformer N2 to “G” of socket L6 
finishes the wiring of these instruments. 

The last job is to connect together binding 

sts 4 and 5 at the rear of the receiver and 
to connect the fixed condenser K by means of 


two small bolts through the holes, one bolt 
being connected to “P” of transformer Ni and 
the other to “B +” of this same transformer. 

In all of the foregoing description it ts im- 
portant to note that the term “rear” means the 
back of the receiver, where the binding post 
sub-panel ts located. When reference 1s made 
to “left-hand” and “right-hand” terminals, we 
assume that we are looking at the receiver from 
the rear. Also when symbols are inclosed in 
parenthesis, they stand for symbols stamped on 
the instruments. Where parenthesis are not 
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DETAILS OF THE CONNECTION BLOCKS AND THE SMALL BRASS BRACKETS 


Figure 10: This drawing gives the necessary data for making the insulated blocks 
or strips on which the binding posts are to be mounted. It also gives the dimensions 
for the small brass brackets that are used to fasten the blocks to the baseboard. 
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HOW TO HOOK UP THE BATTERIES 


Figure 11: This drawing prevents you from making mistakes in connecting the bat- 

teries to the terminals. If you follow these instructions the set will be hooked up 

correctly because the terminals shown in the wiring diagrams are marked with desig- 
nations that correspond with the numbers given here. 


cabinet and is made fast by means of screws the hole provided in the back of the cabinet as 
inserted through the holes around the edge of shown in Figure 9 

the panel. The binding post sub-panel at the To connect up the receiver Figure 11 should 
‘rear of the receiver will, of course, slip through be followed. Binding post 1 is connected to the 
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this same battery. The best tap can be deter- 
mined after the set is in operation, 
Connect post 7 to the 90-volt tap of the “B” 
battery. l 
Connect post 8 to the negative terminal of 
the 414-volt “C” battery. , 
Connect post 9 to the positive terminal of 
the “C” battery. l 
Now, after being sure that the switch D is 
pushed all the way in, and that the rheostat B 
is turned all the way off, in a counter-clockwise 


direction, insert a UV-199 or C-299 tube in ` 


each socket. 

Now pull out the switches D and E and then 
turn rheostat knob in a clockwise dircction 
until the hand of the voltmeter indicates a 
filament voltage of 3 or slightly more. Insert 
the loudspeaker plug in jack H and the receiver 
is ready for operation. 


How to Operate the Receiver 


After adjusting the rheostat to the proper 
setting as indicated by the voltmeter (3 volts) 
the switch E should be pushed in thereby cut- 


ting the voltmeter out of the circuit. This is- 


done to prevent unnecessary drain on the “A” 
battery, which occurs when a small meter of 
this type is permitted to remain in the circuit 
continuously. 

With the knob C turned about three-fourths 
of a turn in a clockwise direction, the dial A 
should be slowly rotated, started at zero. 
Somewhere on this dial a broadcasting station 
will undoubtedly be heard. If not, with the 
potentiometer C turned a little further, move 
the dial A again in a clockwise direction. 
When a station is heard, dial A should be 
adjusted for maximum volume and the poten- 
tiometer knob turned to the point where the 
signal comes in loud and clear. If this knob 
is turned too far in a clockwise direction the 
signal will be distorted, due to oscillation of 
the receiver. 
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If a whistling sound is heard during the rota- 
tion of the tuning dial, it indicates an oscil- 
lating condition of the receiver and that it is 
tuned to a station. The potentiometer should 
be turned back to a point where the whistling 
stops and the broadcasting station becomes 
audible. At this point a slight adjustment of 
the dial A will be necessary to bring the sta- 
tion in with maximum volume. 

Assuming that a station has been tuned in 
clearly, the loop should be turned in an effort 
to make the signal still louder. This is done 
to take advantage of the directional effect of 
the loop, volume being greatest when one edge 
of the loop is pointing toward the station which 
is transmitting the signals which are tuned in. 
As the loop is rotated, slight readjustment of 
dial A will be necessary. 

The next operation is to vary the setting of 
rheostat B slightly, readjusting potentiometer 
C at the same time to keep the signals at maxi- 
mum volume. In this way, the rheostat setting 
which gives the best results may be determined. 
After this point is found, the switch E should 
be pulled out and the voltmeter reading noted. 
Thereafter, best results will be obtained with 
the voltmeter at this same setting. In no case 
should the voltmeter reading be higher than 
3% volts and will usually be in the neighbor- 
hood of 3. When the voltmeter switch is 
pulled out the signals which were tuned in 
may be blotted out. This may be disregarded 
as the signals will come -in again when the 
voltmeter is cut out of the circuit. 

It will be found that stations operating at 
approximately 400 meters will require the 
potentiometer to be turned all the way in a 
clockwise direction while the lower and higher 
wavelengths will require different settings of 
this instrument. This is due to the fact that 
the receiver oscillates more freely on the low 
wavelengths and high wavelengths. A little 
practice will demonstrate the extreme simplic- 
ity of the tuning operation. 


Working Blueprints of This Receiver 


IN order to accommodate readers who may desire actual- 
size diagrams of this Portable “Town and Country” Receiver, 
a set of three blueprints has been prepared, consisting of— 


One panel pattern (actual size) ; 


One instrument layout; 


One picture diagram of all parts, showing the wiring. 


This set of three prints will be forwarded, postage prepaid, 


upon receipt of $1.10. 


izedby GOO le 


OHM’S LAW IN A 


The unit -of resistance iS the ohm, 
and its symbol is R. i 

The unit of- current is the ampere, 
and its symbol 1s T. 

Here, then, is Ohm’s law in a nut- 


shell : 
E= IxR, I= E+ R, R= E+ I 


In order- to - remember Ohm’ S. Jaw, we 


will use a nutshell which forms a 


horizontal line where tke: two sabes of 
the shell. meet. ie 

In the-upper half ae the shell we will 
place the symbol: E. (volts) and _below 
the line we will. place the symbol I 
(current), and R (resistance) and. be- 
tween the ‘I’. and. “R” we will place 
the sign of. multiplication, x: 
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Now, the coniplete symbol appears as 


shown in the picture like this: 


3 AR 


When any letter is covered with the 
finger tip, the , remaining part of the 
symbol is a complete formula for find- 


“ing the value of the part covered. 


I covered leaves È or, volts divided 
by the resistance equals J. (current). 

. E covered leaves IX R,'current times 
the resistance equals E ‘(electro-motive 
force), -. 

R covered leaves È | 

Electric-motive force divided by the 


ze current=resistance K 


- 


q The next chalk talk will give Watts law in a Sedan 


Wide World 
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RADIO GOES TO PRISON 
Several of the inmates of Auburn Prison have been extended the privilege of having 


radio sets installed. in their cells. 


Several of the prisoners are said to go to sleep 


with their earphones on their heads! In this picture one of the inmates is shown 
with a high-powered set that can be heard by many of the men in their cells. 
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CONDUCTED BY LAURENCE M. CocKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question ts charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


Ne ing the complete receiver with the amplifica- 
Two Stages of Audio frequency tion added has been drawn for you in Figure 


Amplification Added to the 1. The parts that will be necessary for the 
Tuned-plate Regenerative complete set are as follows: 
Receiver L1 and re mary ane secondary coils of 
QuesTIon: Kindly show in a wiring Ge aa Yn 
diagram how to add two stages of ampli- VC1 and VC2—variable condensers, .0005 
fication to the tuned-plate receiver pub- seeds fed: condenser: (00025 na fdS: 
lished recently in your magazine. I have Cl—mica, fixed condenser, .0005 mfd.; ` 
been getting fine results with the one-tube Sar tes pod leak 
nwa s —filament rheostat, 6 ohms: 
set but would like to add MIER amplifica- R2 and R3—filament rheostats, 20 ohms; 
tion so that I can use it with a loud- AFT1 and AFT2—audio-frequency, amplify- 
speaker. Will two stages be enough? ing transformers; 
P TPA ; sei Jl and J2—double-circuit jacks; 
R J. BREMY J3—single-circuit jacks. 
ANSWER: A two-stage amplifier will enable We recommend the use of a soft tube for 


you to use a loudspeaker with the type of the detector such as the UV-200 or the C-300 
tuner that you have. A wiring diagram show- tube. For the two amplifying tubes, use a hard 
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tube such as the UV-201-a or the C-301l-a. The 
antenna tuning is controlled by the taps on the 
primary coil of the variocoupler and the vari- 
able condenser VC1. The secondary tuning is 
controlled by the variable condenser VC2. Re- 
generation is controlled by the variometer 
VAR. The connections for. the “A,” “B” and 
“C” batteries are plainly indicated in the wir- 
ing diagram. 


Which Four-circuit Tuner to 
Build 


Question: I have a number of 
friends who are using the Improved 
Four-circuit Tuner, the Three-tube Four- 
circuit Tuner and one friend who is 
using your newest Four-circuit Tuner 
with resistance - coupled amplifier. I 
have listened in on a number of them 
but can’t decide which to build. I am 
writing therefore to find out which you 
consider the best from standpoints of 
clarity of reception, selectivity, and dis- 
tance range. I am particularly inter- 
ested in a five-tube set. 

H. B. 

Answer: The Four-circuit Tuner with re- 
sistance-coupled amplifier is the latest and most 
highly developed of these receivers. An article 
giving detailed information on its construction 
appeared in the October, 1924, issue of POPULAR 
Rapio. Blueprints for this receiver have also 


been prepared for our readers and they are 
available for $1.10 through Popucar RADIO. 


A Comparison of Amplifiers 

QueEsTIoN: Will the resistance- 
coupled amplifier described in connec- 
tion with the Improved DX Regenera- 
tive Receiver function as well and give 
as good reproduction as the resistance- 
coupled amplifier used in the latest 
Four-circuit Tuner described in your 
October issue? I intend to build the 
new DX Regenerative Receiver and 
want to know the proper amplifier to 


incorporate in the set. 
Je Se D. 


Answer: We recommend that you build the 
Improved DX Regenerative Receiver exactly 
as described all the way through including the 
amplifier. This amplifier is fundamentally, 
from an electrical viewpoint, the same as that 
used in the Four-circuit Tuner, altheugh the 
mechanical arrangement of the parts is some- 
what different. If you follow the information 
given in the article about the DX Regenerative 
Receiver, you can build a set that will give 
truthful reproduction if a good loudspeaker is 
used with it. 


Making Connections to a Part or 
Instrument in a Receiving Set 


QuEsTION: Do you recommend con- 
necting wires to radio instruments by 
bending a loop in the connecting wire and 
fastening it underneath the binding posts 
of. the instrument, or soldering the 


HOW TO ADD AUDIO-FREQUENCY AMPLIFICATION TO A 
TUNED-PLATE RECEIVER 


Ficure 1: This is the hook-up for the tuned-plate receiver similar to that which 


was described in PoruLar Rapio for September, 1924. 


This circuit has two stages 


of audio-frequency amplification. 
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straight end of the wire directly to the 
soldering lugs? 
H. M. P. 


ANsweER: The best way to do this is by the 
second scheme you mentioned—to fasten your 
connection directly to the soldering lug with a 
soldered joint. This is the most permanent 
and highest conductivity joint. 


Round or Square Bus Wire for 
Connections 


QuEsTION: Which do you recommend 
for use in making connections between 
the various instruments in a radio re- 
ceiver, round bus wire or square bus 
wire? I have been using square bus wire 
for the last two years but just recently 
bought some of the round kind because 
my-dealer was out of the other kind. 

JoHN V. STANTON 


Answer: Electrically there is very little 
choice between the two kinds of bus wire. 
However, we prefer the round bus wire, be- 
cause it is easier to handle. The round bus 
wire can be bent in any direction, but the square 
bus wire makes a neat job only when it is 
bent at right angles to the square sides. It 
takes a much longer time to cut and bend the 
square type of wire than it does with the 
round; and when your job is completed, its 
general appearance is the same regardless of 
the kind of wire that you have used. 


l; 
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A Straight Inductively-coupled 
Vacuum-tube Circuit 


QuesTIon: I have a standard vario- 
coupler, a 23-plate variable condenser, a 
combination Bradleyleak and condenser, 
a UV-200 vacuum tube and socket and a 
pair of phones. Can you give me a wir- 
ing diagram for a straight audion circuit 
that will include these parts? 

JoHN REARDON 


ANSWER: In Figure 2, you will find the 
circuit suitable for the instruments you have 
on hand. The diagram is self-explanatory and 
you will only need two other parts beside what 
you have now. These are the filament rheo- 
stat at 6 ohms and a mica, fixed condenser of 
.0005 mfd. capacity. The “A” battery should 
be a standard 6-volt storage battery and the 
“B” battery a 22%-volt dry-cell as shown in 
the diagram. The antenna circuit is tuned by 
means of the tapped switch and the secondary 
circuit is tuned by means of the variable con- 
denser VC. The coupling between the antenna 
and secondary circuits is varied by rotating 
the coil L2. This circuit will give you excep- 
tionally good quality of reception on the head- 
phones. 


A Receiver That Can Be Used at 
Home or in the Country 


QuEsTION: Is there any make of re- 
ceiver or is there one that I could build, 
which I could use in my home in the city 
during the winter months and that would 


GL 


A STRAIGHT INDUCTIVELY-COUPLED HOOK-UP 


FIGURE 2: 


A simple, single-tube circuit is shown in the diagram above that 
embraces a variocoupler and variable 


condenser for tuning. 
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AN EASILY BUILT DX RECEIVER 


“== Ficure 3: A one-tube receiver hook-up with an ultra-audion feature 
9 appears in the diagram above. 


be suitable for carrying to my bungalow 
in the country where I could use it dur- 
ing the summer? The type of receiver 
I should want would have to operate on 
dry-cells. 

GEORGE S. Moore 


ANSWER: We recommend that you study 
the article on the Portable Receiver that is 
described in this issue. This set is just the 
thing that you are looking for and it operates 


on a small loop antenna. 


A Simplified DX-type Receiver 


Question: I would like to build a 
receiver similar to the one in the April, 
1924 issue except that I would rather 
use the ultra-audion circuit than use the 
tickler. Please give me a diagram for 
such a set with one tube? Also, can you 
show a tapped coil for the primary ? 

H. J. THOMPSON 


ANSWER: In Figure 3, you will find the 
diagram that you have requested. This cir- 
cuit was described in detail in a “How to 
Build” article in the April, 1923 issue of 
PorvLar Rapio. If you will consult this arti- 
cle, you will find all the specifications necessary 
for the coils, condensers and other acces- 
sories. This set will give you very good results 
on the headphones for distance reception as 
it tunes sharply. It has sensitivity and is easy 
to operate as the tuning is done entirely with 
the variable condenser C. 


Small Tubes for the Eight-tube 
Superheterodyne Reflex 


Question: Is it possible to use a 
small tube such as the UV-199 tubes or 
WD-12 tubes with the Superheterodyne 
Reflex Receiver that was described in the | 
January issue of PopuLtar Rapio? 

WALTER S. JOHNSON 


ANSWER: It is possible to build a receiver 
that is suitable for the use of these small tubes, 
but the results will not be as good as with the 
larger tubes. We recommend the use of either 
UV-20l-a or the C-30l-a tubes. 


Low-loss Sockets with Low-loss 
Coils and Condensers 


QuEsTION: Is there any use in using 
expensive low-loss condensers and coils 
unless the sockets that are used with the 
same parts are also of good enough qual- 
ity to hold down the losses? 

D. B. 


ANSWER: This is a very important although 
little thought of item in amateur-constructed 
receiving sets. There is no use in using good 
tuning apparatus unless the socket that is used 
in the radio-frequency parts of the circuit is 
also efficient. It pays to buy the most efficient 
socket that is obtainable to go with the other 
high-grade instruments, as the radio-frequency 
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voltages across the socket terminals are of the 
same order as those across the tuning instru- 
ments and therefore, what might be saved in 
the other instruments, would be lost in the 
socket unless the socket is also of high 
efficiency. 


British Tuned-plate Receiver 


Question: Kindly give me a dia- 
gram of the popular British, tuned-plate, 
regenerative receiver which employs one 
stage of regenerative radio-frequency 
amplification, a vacuum-tube detector and 
one stage of resistance-coupled amplifica- 
tion. I want to use this set with head- 
phones for distance reception of the 
British broadcasting stations. My 
brother in England who is using a tuned- 
plate receiver of three tubes is able to 
receive a number of our American sta- 
_tions on the headphones. 

HowarpD SMITH 


ANSWER: You will find a diagram of con- 
nections for the receiver in Figure 4. This 
receiver when properly adjusted is extremely 
sensitive and the tone quality on the head- 
phones should be exceptionally good. A short 
antenna of not more than 50 or 75 feet should 
be used with it. The parts required for this 
receiver are the following: 


L1l—honeycomb coil, size L-35; 

L2—honeycomb coil, size L-50; 

VCl rile VC2—variable condensers, 
mfd.; 
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GC—mica, fixed condenser, .00025 mfd.; 
C—mica, fixed condenser, .02 mfd.; 
GL—variable grid-leak; 

R1, R2, and R3—filament rheostats, 20 ohms; 
R4—non-inductive resistance, .05 megohm; 
R5—grid-leak, .25 megohm; 
TEL—telephones. 


With this receiver use hard tubes similar to 
the UV-201l-a, the DV-3 or the C-30l-a tubes. 
The two coils, L1 and L2, are mounted ina 
double honeycomb coil mounting, so that one 
coil, L2, may swing as on a hinge. This con- 
trols the regenerative coupling between the 
plate circuit and the grid circuit. Tuning 0 
the antenna-grid circuit is accomplished by 
means of the variable condenser VC1. Tw- 
ing of the plate circuit is accomplished by 
means of the variable condenser VC2. The 
set will be found extremely critical and will 
produce high amplification on distant signals. 


Efficient Coils Should Be Used 
with Efficient Condensers 


Question: I have an old receiving 
set that consists of a regenerative detector 
and two stages of audio-frequency ampli- 
fication. I use the old combination type 
of variocoupler and a cheap variable cot 
denser that connects across the secondary. 
Thinking that I would get more efficient 
results if I had a better condenser, I 
hought an expensive one of the low-loss 
type from a reliable manufacturer. After 
connecting it in the circuit, I noticed 20 
appreciable increase in signal strength 
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A BRITISH TYPE OF RECEIVER 


Ficure 4: Here is the circuit arrangement of a popular tuned-plate, regenerative 
receiver used by English fans. 


over what I was getting with the cheap 
condenser. Why is this? 
JoHN ANDREWS 


ANSWER: In the first place, losses in a re- 
ceiving set, especially in the radio-frequency 
parts of the circuit, may be due to low eff- 
ciency in the condensers, in the coils, or in 
the sockets. A receiver with either a poor coil 
Or a poor socket would not work noticeably 
better with a good or a poor condenser. What 
you should do is to obtain a new high- 
efficiency coil or coupler and an efficient tube 
socket. Then, you will notice a great difference 
between the cheap condenser and the more 
expensive one. 


The Difference Between Radio 
and Audio-frequencies 


QuEsTION: What is the difference be- 
tween audio and radio-frequencies? Just 
where does audio-frequency leave off and 
radio-frequency begin? 
Mack Rocan 


ANSWER: The term audio-frequency applied 
to radio and engineering in general means the 
frequency of alternating currents, which can 
be used to produce audible tones in telephone 
receivers. The audible range of sound of the 
human ear is approximately between 16 cycles 
and 20,000 cycles. Some peoples’ ears exceed 
these limits and still other cars are limited to 
a smaller frequency. Currents. therefore, 
which range in frequency between the two 
\imits stated, are generally called audio-fre- 

quency currents. Radio-frequency currents 


oscillate much faster than the highest audio- 
frequency currents. As used in radiotelephony 
and radtotelegraphy, these currents range be- 
tween 30,000 cycles and 5,000,000 cycles. Cur- 
rents, therefore, below 20,000 cycles are termed 
audio-frequency currents. Currents above this 
value are termed radio-frequency currents. 


“B” Batteries for the Four- 
circuit Tuner 


QueEsTION: May I use the small type 


“B” batteries with the Four-circuit 
Tuner ? 
T. E. McLauGHLIn 
ANSWER: The smaller batteries do not have 


great enough ampere-hour capacity to be suit- 
able for use with this type of circuit. You 
will get much better results if you use the 
larger type. Besides, you will find them more 
economical in the long run. 


Solid or Stranded Wire for 
Receiving Antennas 


QUEsTION: Would you advise me to 
get solid or stranded wire for the antenna? 
Which would work better, No. 14 solid 
of No. 14 stranded? 

H. E. Oscoop 


Answer: Use the stranded wire. It offers 
greater surface area and is more flexible. It 
will give better results and stay up longer. 
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- and extended. by the British authorities and an 
` additional account of. some of them was given 
recently by Dr.. R..L.’Smith-Rose of the Na- 
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-Conpuctep BY- Dr. E. E. FREE 


Lightning Flashes Fear Around 
the World 


THE pioneer work of. Mr. Watson-Watt on 


the source and causes of the crashing variety. _. 


-A -Telegraph Code Composed of: 


of ‘static has already been noted in this depart- 
ment.* These experiments have been continued 


tional, Physical. Laboratory, at Teddington, 
England.+ 

The most important conclusion which - 
emerges from the new data is that lightning. - 
flashes are apparently quite powerful enough to - 
send out ‘radio impulses audible in ordinary _ 
receivers clear around the earth. On the aver- - 
age, there is about one static crash per second — 
audible in the ordinary sensitive receiver. The . 
frequency of thunderstorms over the entire 
earth is sufficient, Dr. Smith-Rose thinks, “to - 
account for all the atmospherics heard in By. 
wireless receiver.” ` 

The investigations of Dr. C. T. R. Wilson, 
in England; of Dr. H.Norinder, in Sweden; 
of Mr. F. W. Peek, Jr., in the United States, 
and of others, indicate that the potential of a 
lightning flash may be as high as 100,000,000 
volts. and that the quantity of. electricity in- 
volved may be of the order of 20 coulombs. 
The recent investigations which Dr. Smith- - 
Rose is reporting indicate a very short time 
for the static crash—probably about two one- 
thousandths of a-second.. This gives an am- - 
perage of about 10,000 amperes and a radiation . 
of some 20,000 kilometer- -amperes, the average | 
height of the lightning flash being about two 
kilometers. 

When .one compares this radiation with the 
0.2 kilometer-ampere, or less, characteristic of © 
an ordinary broadcasting station and with the . 
240 kilometer-amperes attained by the largest . 
present-day radio station, it is evident that the 
wave sent out by a lightning flash may easily 


* “Static Poses for its Portrait,” PopuLar Rapiro for 
February, 1924, pages. 205-206. 
-t “A tmospherics,’ R. L. Smith-Rose. _ World 


Power (London), ‘vol. ea pages” 20-25 (January, 1925). 1924, page 510. 


produce vowel sounds and could even be m 


be strong enough to disturb reception all over 


the world. Some of the static crashes which . 
` you hear these spring nights:may be radio mes- 
. sages from- some thunderstorm as far off as 


Australia or ‘China, 


Artificial Vowel Sounds 


` AT a recent meeting of the Physical- Society 


- of London Dr. W..H. Eccles and Mr. C. F. A 2 


Wagstaffe presented a paper that suggested & 
most interesting method of sending code- tos 
graph messages in which the code employ 
not of the usual dot-and-dash variety but con 


“sists of a succession of vowel sounds -lik 


“ah,” “oo,” “ee” and so on.* -The idea is of 


a language composed mainly of vowels; ag 


e : 
FI 
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indeed, some of the. Polynesian languages z 
This would- be- easier to understànd ` “wh 
heard, and no doubt easier to learn, than a 


any of the present types of sound-sigi al cod a 


used for telegraphy. 
It would be possible, of course, to have $ 
one familiar with this language speak i thes 
sounds into a microphone in the usual DI 
casting manner, but the suggestion o 
Eccles and Mr. Wagstaffe is much mo > ing 
genious than this. They propose to produce 
the vowel sounds themselves by an electrica 
method. 
Readers of this Department will re 
that some months ago Dr. Harvey | 
and Dr. John C. Steinberg, of the Americas 
Telephone and - Telegraph Company ‘Labora 
tories, devised an electric machine which coul 


to say recognizable words such as “papa 7? and 
“mama.”}t A similar production of rahe 
vowel sounds was accomplished in Engla nd t 


dé 
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* Demonstration of an Electrical Method of F dt dod 
ing Vowel Sounds and Its Appa to Wire 
Telegraphy,” by W. H..Eccles and C. F. A. Wagstaffe 


Proceedings of the pays Society as Teported in th 
Chemical News (London), vol 130, pages 43-44 


(January 16, 1925). 
t’ Porputar Rapio for May, 


? 


‘The Papa Machine,’ 
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Sir William Paget, who used tuned whistles 


or even a noise blown into his two hands when 


they were clasped together in certain posi- 


tions. i 


The reason why these experiments were so 
successful is that the sound which we recog- 
nize as a vowel is produced, in reality, by a 


fundamental tone on which are superposed two . 


other tones having a constant interval of pitch 
between them. For example, said Dr: Eccles, 
the sound “ah” ‘may be produced by the com- 
bination of a fundamental tone of 250 vibra- 
tions a second (250 cycles) with two other 
tones having a pitch difference of 500 cycles; 


say a tone of 800 cycles and a tone of 1,300. 
. cycles. 


Accordingly, if one sends out from a broad- 


_ casting station a carrier wave.modulated with 
these three tones—250 cycles, 800 cycles and 


1,300 cycles—the result heard in the receiver 
will be the vowel sound “ah.” -Other vowels 
can be produced in the same way, the pitch 
difference between the two accessory tones be- 
ing the thing which characterizes each recog- 
nized vowel. we s 

But it is not necessary, Dr.- Eccles suggested, 
to send out a modulated wave at all. Instead 


one may send, for example, a carrier wave of 
100,800 cycles and another carrier wave of 
101,300 cycles. At the receiving station these 


Radio Corporation oh America 


the needed 500 cycles. 


can be combined, on the usual heterodyne prin- 


ciple, with a locally-generated oscillation of ` 


100,000 cycles. The result will be two audio- 
frequency notes; one of 800 cycles, the other 
of 1,300 cycles. The difference of these two is 
If they be combined, 
then, with a 250-cycle note, also generated 
at the receiving station, what is heard is the 
vowel “ah,” even though no one at either the 
transmitting station or anywhere else has spo- 


ken this vowel and even though no microphone 


or modulation of any kind has been employed. 

A series of carrier waves of varying fre- 
quencies may be employed thus to produce 
various vowel sounds, or a smaller number of 
carrier waves may be-used and combinations 
arranged between them to give the desired dif- 
ferences in pitch, or one carrier wave may be 
employed and modulations of high or of low 
frequency may be superposed on it. All this 
may be controlled by a keyboard, so that when 
a certain key is pressed at the transmitting sta- 
tion the ear at the receiving station hears what 
sounds like the spoken vowel corresponding to 
that key. - ae 

It is unfortunate that consonental sounds can- 
not be produced in the same way. If they 
could, one would need merely to write pho- 
netically on a typewriter properly connected to 
the transmitting circuits and the recipient 


TESTING LOUDSPEAKERS FOR “STUTTERS” 
The ideal loudspeaker would reproduce every frequency to which the human ear 


responds. 


The next best thing to this state of perfection ts the proper production 


of the vowel and consonant sounds on which oral language ts based. 
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would hear speech. - It is. by no means impos- 


much more complicated (in general) than are 
the vowel sounds. Dr. Fletcher’s “papa ma- 


chine” could say only a few of them and these - 


with considerable imperfection. . Dr. Eccles 
does not suggest their use at all. He would 
rely upon a code language consisting entirely 
of vowels, 


The Sun’s Energy Returning 
to Normal 


Ir is known to most newspaper readers that 
the Smithsonian Institution, .1n Washington, 
D. C. has been engaged for a number of years 
in regular daily measurements of the amount 
‘of energy received by the earth from the sun 
in the form of light and heat. It is also well 
known that for the past three years this energy 
of solar radiation has been about two percent 
‘below normal. Recent irregularities of weather, 
the unusual warmness of the water of. the 
North Atlantic, and a ‘number of other :excep- 
tional features-of present earth conditions have 


‘been ascribed, more or less probably, to this 


- deficiency of. solar radiation. 

‘It appears, ‘however, that this deficiency _ is 
not to be permanent. Dr, C. G. Abbot, who 
has been in charge of this investigation, reports 
that the solar radiation (as’ received by the 
- earth) has increased again and is already back 
to its normal average.* It appears therefore— 
what was suspected by the astronomers as soon 
as Dr. Abbot's first results were announced— 
that our sun is really a “variable star,” that 
is, a star the light and heat of which alter a 
little from time to time according to a more 
or less regular cycle. 

These facts have an especial importance for 
radio. There is no longer room for doubt 


* “The Present State of the Solar Radiation Investi- 
gations of the Smithsonian Institution,” by Charles G. 
Abbot. Paper presented_before the meeting of the 
American Astronomical Society, Washington, D. C., 
January 1, 1925. An account of the whole -series of 
measurements of solar radiation has been published 
Publication 2818 of the Smithsonian 


recently as 
Washington, D. C., issued February 17, 


Institution, 
1925 
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-that the phenomena of radio transmission, mys- 
-sible that this actually will be, possible some - 
day. But. the sounds..of the consonants are - 


terious as they still remain, have a most inti- 
mate relation. to the numerous radiations—heat, 
light, ultra- violet, electrons and others—which 


_ the earth is receiving continually from the; sun. 


The fundamental causes of static, the ‘truth 
about the Heaviside Layer theory, the reasons 
for good and bad transmission under diffèrent 


conditions of earth-illumination; these are o only 


a few of the radio problems whose solutions 


- must involve a knowledge, more or less com- 


plete, of things that are happening ninety-three 
million miles away on the surface of the star 
to which we are attached. 

It is fundamental and- careful investigations 
like those which Dr. Abbot has carried out— 


‘and which, happily, he is continuing—that | will 


give us some day the keys to these: radio 
mysteries. i 


- Rocks Do Absorb Radio Waves 


THERE has always been a general idea .that 
when radio waves are compelled to pass 
through soil or rock, a part of the wave energy 


is lost by absorption, a greater part than is 


lost when the waves pass through a vacuum or 
through air. This has now been established, as 


-an experimental fact, by the work of the United 


States Bureau of Mines on underground radio. 

In continuation of previous experiments* on 
the use of radio as a signalling system for mine 
rescue work, Mr. J. J. Jakosky and Mr. D. H. 
Zellers of that Bureau have measured the 
detector plate current as affected by a trans- 
mitted signal at different distances from the 
detector and with three different wavelengths; 
295 meters, 450 meters and 540 meters.} When 
the transmission was through the a both 
stations being above ground, the effect of the 
transmitted signal was substantially greater at 
a given distance than when the transmission 


* For accounts of these experiments see Popurar 
Rapio for June, 1924, page 624 and for October, 
1924, page 412. 

t “Factors Retarding Transmission of Radio Signals 
Underground, and some Further Experiments and 
Conclusions,” by J. J. Jakosky and D H ellers. 
oe States Bureau” of Mines (Washineton D. Q). 

eports of Investigations (mimeographed), number 


6s 12 pages, issued November, 1924. 


WHIMS OF THE SUN THAT MAY AFFECT RADIO TRANSMISSIÓN 
This chart shows how the radiant ener gy received by the earth from the sun hag 


fluctuated during the past enpe years. 
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A UNIQUE RADIO LABORATORY 


Experiments with the broadcasting of pictures by radio are being conducted from 


the studio of. the Nauen station in Germany, shown above. 


Concerts, lectures 


and addresses are broadcast regularly from here with exceptionally high-powered 
transmitters. 


was through the earth, from stations located 
underground. i : 
There was encountered, also, an interesting 


variation with the wavelength. Above ground 


the shorter waves fell-off least with increas- 
ing distance (up to a distance of 250 feet). 
Below ground this was reversed. It was then 
the long waves which were least absorbed, the 
295-meter wave being absorbed the most. 


Beware of Chemicals for Charg- 
ing Storage Batteries! 


THE newest radio swindle is the sale of mys- 
terious solutions or chemicals or' salts which 
are alleged to serve, when added to a storage 
battery, to recharge the battery without sub- 
jecting it to the usual process of passing an 
electric current through it for the necessary 
time.* All the samples of such chemicals which 
have been examined by competent authorities 
have turned out, so far as we can learn, to be 
entirely without value. 3 
ful whether ‘anything of this kind ever could 


y 


* Some tests of such solutions and a warning against 
them is contained in the Technical News. Bulletin of 
the United States Bureau of Standards, number 94, 
issued February 10, 1925, in the ‘form of mimeo- 
graphed sheets. ` 


It is extremely doubt- 


be developed, the whole idea being quite con- 
trary to. what we know of electrochemistry. 

The fact that these solutions do sometimes 
cause what seems to be a rejuvenation of a 
run-down battery is easily explainable. The 
active material in the usual type of lead-plate 
storage battery is a lead compound contained 
in the tiny grooves on the plate. When a bat- 
tery is discharging this active compound is 
reacting chemically with the solution in the 
battery and is producing the current. On the 
other hand, when a battery is being charged 
the active compound is being re-formed on 
the plate. A battery is run-down and needs 
a re-charge as soon as the majority of the 
active compound has been used up by reac- 
tion with the solution. l 

Now any run-down battery usually has a 
little of the active compound left on the plate. 
If the old.acid is poured out of the battery 
and some new acid put in, this residue of 
active compound will begin to react with the 
new acid and the battery will give a little more 
current. _It will not give much more current 
for the part_of the active compound still left 
behind is small and it is soon exhausted alto- 
gether. _ 

That is the secret of the transient increase of 
current produced by most of the battery “re- 
newer” liquids now being sold. ‘They are 
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merely some new acid. Others contain a com- 
mon chemical, sodium sulphate or “Glauber’s 
salt.” This has a good deal the same effect, 
an effect well known to chemists for years. 

None of these things do a battery any good. 
Most of them do it harm. Until the chemists 
discover something altogether new about stor- 
ag 
to happen—the only way to re-charge a stor- 
age battery will be the good old-fashioned way 
of running an electric current into it. 


The Government Studies 
Rectifiers 


A PUBLICATION which fills a real need has 
appeared from the laboratories of the Bureau 
of Standards.* It discusses, both experiment- 
ally and theoretically, the characteristics of the 
various types of rectifiers now so much used 
by radio fans to convert the usual alternating- 
current house supply of electricity into direct 
current for the home charging of radio stor- 
age batteries. : 

There are descriptions of the aluminum 
rectifier, of the tantalum rectifier, of the vari- 
ous types of vacuum-tube rectifiers and of 
the mechanical or “vibrating”? rectifiers. The 
general theories are described, performance 
curves are given and some notes are included 
concerning the connection of the different types 


* “Theory and Performance of Rectifiers,” by H. D. 
Holler and J. P. Schrodt, United States Bureau of 
Standards (Washington, . C.), Technologic Paper 
Sere ae (part of vol. 18), pages 465-527 October 
9, 1924). 
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of rectifiers into circuits of different 
and magnetic properties. j 

The pamphlet, being itself a condensation 
much scattered information, is not su 
further compression. Every radio 
will find it valuable. It can be obta neda 
the Superintendent of Documents, W 
ton, D. C. at a price of twenty cents. 
coin or a money order and quote the ti He and 
number given in the footnote below. Stamps 
or checks are not accepted. 


Will Radio “Teletypes” 
the Mails? 


Last October PopuLtAr RADIO p ublis ned 
article suggesting that automatic dew vices € 
ated either by radio or by wire might som 
replace a large part of the expensive and 
consuming correspondence needed in th 
duct of modern business.* In a ren 
paper submitted to the Institution of E 
Engineers five days before the appear: 
the issue of PopuLAR RADIO referred i 
delivered before that institution or Di ce 
18, 1924, Mr. Donald Murray makes the . 
suggestion in a much more definite manner and 
with a wealth of engineering detail at 

What Mr. Murray suggests is_ tk > gen 
BSS in business offices of the printing” orci egraph 

“teletype.” These machines are al ready rea- 


* «Will. Radio Write Our Letters?” by Thomas 
eG Porurar Rapio, vol. 6, pages 372-376 (October, 

t “Speeding up, rae Telegraphs: A Forecast” of the 
NeW Telegraphy ab onald Murra Cited from an 
advance proof for publication in the roceedings of the 
Institution of Electrical Engineers (London). 
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A “PICTURE” OF A RECTIFIER IN ACTION 
This oscillogram is a study of the time required for an oxide film to form on the 


electrode of an aluminum rectifier. 


At the end of 15 seconds the electrode was 


almost entirely coated as is indicated at the right where the smooth white line begins. 
IV hen this condition of the electrode is reached electrons will flow from but not to 


the electrode. 


On this phenomenon is based the action of aluminum rectifiers 


that are sometimes used on A.C. as “B” battery substitutes. 
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~- - Writer at some distant place, an automatic 


! will connect the tw 
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A RADIO MAIL SERVICE OF TOMORROW? 


When the typist of the future sits at her typewriter in Chicago -and “mails” a 
‘letter, as she writes it, through a radio teletype system that operates another type- 


“central” (like the one shown above), 


typewriters so that they will print the same correspondence. 


The apparatus in th. picture, which automatically controls 50 telephones, is located 


sonably perfect and are in common use, both 
for radio transmission and wire transmission.£ 
They can be installed, Mr. Murray believes, 
much as telephones are now. Automatic ex- 
changes can be provided and the machines can 
be arranged, without difficulty, so that the 
sending and receiving machine operate syn- 
chronously without attention by the operator. 
Thé result would be the transmission of writ- 
ten messages from office to office with all the 
speed and convenience of the- present trans- 
mission of spoken messages by telephone. 

ne stenographer in one office would simply 
“call” the machine in the office for-which the 
message was intended, just as a call is now 
made by telephone. When the automatic ex- 
change had established the connection, the 
sending stenographer would type the message 
on an apparatus like an ordinary typewriter. 


Simultaneously, the receiving machine in the 


other office would make a typed copy of the 


t See, for example, “A New and. Remarkable Long- 


* distance Typing Machine,” by William G. H. Finch. 


1 POPULAR 
'¢ 1924). 


Rapio, vol. 6, pages 257-266 (September, 


in the Smithsonian Institution at Washington, D. C. 


message. A “carbon” would be kept, of course, 
by the sending machine. - 

It must be confessed that this plan, revolu- 
tionary as it is, appears entirely practicable. 
No new or unknown apparatus is required. It 
is reported, indeed, that test installations are 
about to be made. Possibly Mr. Elway’s pre- 
dictions of a radio—or, strictly speaking, an 


-electrified—correspondence system are closer 


to realization than even he dreamed. 


New Data on Vacuum-tube 
Filaments 


THE results of research work in electronic 
emission from tungsten, molybdenum and 
tantalum are published in an article by engi- 
neers of the General Electric Company,* who 
conduct researches in the manufacture of radio 
vacuum tubes and incandescent lamps. Their 
findings will interest tube “cranks.” 


* “Electron Emission from Tungsten, Molybdenum 
and Tantalum,” by S. Duschman, et al. The Physical 
Review, vol. 25, no. 3, pages 338-360 (March, 1925). 
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Important New Experiments 
With Short Waves 


A FEW months ago Senatore Marconi de- 
scribed in an address before the Royal Society 
of Arts, in London, the first series of his 
experiments on the use of short radio waves 
directed by reflectors, the method commonly 
known as the “Beam System” of radio.* In 
another address before the same society on 
December 11, 1924, he gave some interesting 
details of „the continuation of these same ex- 
periments. 

The previous experiments had indicated, it 
will be remembered, that waves in the neigh- 
borhood of 100 meters could be sent out more 
or less perfectly in a given direction and that 
these directed beams would reach, under favor- 
able conditions, from England to South Amer- 
ica, to the United States and even to Australia. 
It was found, however, that the daylight range 
of these waves was much less than their range 
at night; a result in perfect agreement with all 
other data as to the differences between night 
time and daytime radio transmission. 

In August,. 1924, Senatore Marconi began 
additional experiments between the transmit- 
ting station at Poldhu, England, and his yacht, 
the S.S. Elettra,.to see whether this daytime 
deficiency of the short waves could be over- 
come. Comparative tests were carried out with 
waves of 92, 60, 47 and 32 meters. 

Surprisingly enough, it was found that the 
shorter waves showed much greater daylight 
ranges than did the longer ones. While the 


* See “Marconi’s New Short-Wave Tests,” POPULAR 
Rapio for October, 1924, page 408, and “New Direc- 
tional Antenna Described by Marconi,” PoruLar RADIO 
for November, 1924, page 508. 

t “Radio Communications,” by Senatore Guglielmo 
Marconi, Journal of the Royal Society of Arts 
non vol. 73, pages 121-133 (December 26, 

4). 
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WHERE THE “BEAM” SYSTEM TESTS WERE MADE 


Recently Senator Marconi made public the results of his tests with short-wave trans- 
mutters, the waves of which were absorbed less in daytime operation over the areas — 
shown above than were longer waves. | ~ 
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Elettra was at Beyruth, at the ea 
the Mediterranean, ‘the 32-meter wz 
received regularly all danig the 
ones were lost altogether dur yal larg 
tion of the daylight 
Encouraged by these successes 
Marconi arranged a series of texts on < 
between the Poldhu station and espe 
stalled receivers at “Montreal, New ` 
de Janeiro, Buenos Ayres, Sydney ( 
Bombay and Karachi (India), an and í JE 
(South Africa). All tests were St 
the daylight absorption of these sho 
either with or without the d recte d- 
flectors, proving to be far less than the 
absorption of the waves of 92-mete 
length or of the still longer on D Mayi 
used at Poldhu was usually 12 ki 
though powers between 9- kilon att 
kilowatts were used in some of tk 
Senatore Marconi does not — 
theoretical explanation for thes 
markable results, remarking r m 
some time now the practical utiliz 
distance radio has been conside rably ir 
of theoretical knowledge con E nir x it 
From the practical viewpoint the imp 
of these new tests lies in the p omise 
communication over most of the earth's: 
during all hours of the twenty-! our an 


W erful les: 
bulky and less costly than those needed for 
the very long waves which are now preferred. 
It is conceivable, also, the Senatore _Suggests, 
that the use of much shorter waves in broad- 
casting may make it possible for the English 
fans to hear American stations at what he 
characterizes as “reasonable hours,” the re- 
ception of American broadcasts in England 
being possible at present only at a time in 
the morning when all right-thinking English- 
men are comfortably in bed. 
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af HOW “PROTODYNES” OF LIGHT SHOOT OFF FROM ELECTRONS 

wo According to a new theory of the character of light, particles, which are even smaller 

AA than electrons, travel into space at the same speed of light, but in an undulating 

SH manner indicated by the black, wavy line in the picture. Former theories of the 

ne transmission of light were based on a belief that light traveled by waves that moved 

yi? in straight lines. 

3 Another Theory of Particles length at an immense speed; the speed, in fact, 
: of light. 


i Smaller than Electrons 


s Reavers of this department will remember 
~ the theories of minute particles of light, par- 
ticles astoundingly smaller than the electron, 

| which theories have been associated mainly 
ı with the name of the distinguished French 
) physicist, the Duke de Broglie.* Now we have 
J a new form of this idea, propounded by the 
\y distinguished Spanish physicist, Dr. J. Comas 
i a the astronomical observatory at Barce- 

ona. 

It is possible, Dr. Solá thinks, that light 

l consists of an immense number of very tiny 
à. particles thrown out by the electrons of mat- 
n ter whenever these electrons move about inside 
the atoms. He calls these particles “proto- 
\ dynes.” They are not shot out in straight lines, 
as bullets would be from a gun. Instead, they 
go out in wavy lines; as if, Dr. Sola states, 
‚one shook:a rope so that waves were made in 
‘it, at the same time moving the rope along its 


_ ©See for example, “Is There a New Universe 
J Still Smaller than the Electrons?” Popurar Rapro 
for July, 1924 page 82. - 
+ “A New Emission Theory of Light and of Radiant 
pt Energy in General.” In Spanish and French. Scientia 
/ (Bologna, Italy), vol. 36, pages 375-382 and Supple- 
(i ‘ment, pages 112-118 (December, 1924). 
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This idea of a waviness in the long line of 
flying particles provides an explanation for 
such phenomena as those of the interference 
of light, phenomena which have always in- 
clined the physicists to prefer a wave theory 
of light to any of the numerous theories of 
emitted particles—the “bullets of light” theo- 
ries—which have been suggested from time 
to time. . 

Is the theory of Dr. Sola an important step 
in advance? No one can be sure. The whole 
matter of the nature of radiant energy, from 
light rays to radio waves, is now in a most 
unsatisfactory condition. The simple wave 
theory which satished the physicists for so 
long has broken down under the weight of our 
new knowledge of the atom and under the 
modifications necessitated by Einstein’s theory 
of relativity. On the other hand, a theory of 
light particles shot out from luminous bodies 
as bullets are shot from guns has its own 
difficulties. For the present the question is 
open. l 

It is quite to be expected, however, that we 
will discover, some day, some kind of smaller 
particles inside the electron. Whether these 
will prove to have been foreshadowed in the 
“protodynes” of Dr. Sola.time alone will tell. 
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CONDUCTED BY ALBERT G. CRAIG 


How to Trace Noises in Your 
Receiver 


OFTEN static is not to blame for all the 
grinding and sizzling noises in a radio 


receiver. A loose contact or partly worn- 


out “B” batteries frequently create dis- 
turbances that sound exactly like static. 
A sure way to find out whether the grind- 
ing and crackling sounds are generated in 
the receiver itself or in the antenna is to 
try disconnecting both the antenna and 
the ground. If the noises cease at once, 
you may be sure that there is nothing 


wrong with either the receiver or the 


batteries. Should disconnecting the an- 


_tenna and ground have no effect on the 


noises, you can be positive that something 
is wrong with your own equipment. Test 
your batteries for the proper voltage, and 
make a careful search for the bad contact. 


Does Your Receiver Squeal? 


REGENERATIVE receivers are not to 
blame for all the squealing and howling. 
Poorly designed receivers that embrace 
radio-frequency amplification often cause 
more interference than the regenerative 
sets. If a squeal is heard when you tune 
your receiver to a wave where no station 
is transmitting and the squeal changes in 
pitch as you change one of the dials, you 
may be sure that your receiver is radi- 
ating and causing interference. When 
this happens, turn the rheostat down un- 
til the squeal stops. This tendency on 
the part of improperly balanced receivers 


to oscillate and cause interference usually 
shows up on the lower wavelengths which 
is one of the reasons for the vast amount 
of squealing and howling heard on waves 
below 360 meters. 


Fit Your Binding-post Panel 
Before Mounting It 


WHILE the appearance of the back of 
the radio cabinet is not considered im- 
portant, it is a satisfaction to be able to 
show your friends a careful workmanlike 
job of a binding-post panel that fits snug- 
ly into the oblong hole cut in the back of 


“the cabinet. It is better to cut the hole 


in the cabinet before you start building 
the set and then by filing you can make 


the binding-post panel fit exactly in the 


opening. After that it is easy to screw 
the binding-post panel to the baseboard 
so that it will meet the opening in the 
back of the cabinet when you have the 
receiver finished. 


Do Not Overload the Detector 
Tube 


REcEIVERS which employ two stages of 
tuned-radio-frequency frequently distort 
the music and speech from local stations. 
This occurs because the first two tubes 
amplify the powerful local signals beyond 
the point where the detector tube rectifies 
properly. The simplest way to remedy 
this trouble is to cut out the radio-fre- 
quency amplifying tubes on local stations, 
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or if the wiring arrangement will not per- 
mit this, receiving local stations on a short 
indoor antenna will solve your problem. 


Use a Piece of Paper While 
Soldering 
Ir is a good idea to keep a scrap of 
paper handy while you are soldering the 
connections in a radio receiver. Slip the 


-= paper underneath each connection while 


you are soldering. Then, if a drop of 


soldering paste, rosin or solder falls from- 


the joint, it will fall on the paper instead 
of smearing up the baseboard, panel or 
some pièce of apparatus. Often a drop 
of solder will fall down and spread out in 
such a way that it may produce a short 
circuit when the set is hooked up. 


Drill Panels in Horizontal 
Position 


Wuite the radio builder naturally 
places his panel flat on the bench while 
‘he drills it, sometimes the bench is so 
cluttered up with tools and miscel- 
laneous parts that it seems more con- 
venient to clamp the panel vertically in 
the bench vise. This practice should be 
avoided because there is always a 
tendency for the holes to drift down- 
ward away from the center punch mark 
just as the drill starts to cut in. The 
error produced in this way is usually 
less than 1/32 of an inch, but this is 
often enough to prevent for instance, 
the mounting of a condenser. 


Watch Out for Kinked Wire 


Un tess he has had some experience in 
handling coiled wire, the beginner is very 
likely to get his coil of antenna wire hope- 
lessly tangled up. Antenna wire is 
springy and has a natural tendency to 
twist itself into loops. If these loops are 
pulled out by force, a sharp kink in the 
wire will result. These kinks have no 
particular effect on the reception of radio 
signals but the wire is weakened con- 
siderably at the kink and breaks in the 
first high wind or sleet storm. 
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How to Avoid Split Panels 
and Baseboards 


SOMETIMES after you have drilled all 
the holes in a panel and start assembling 
the instruments, the panel cracks when 
you tighten up the screws. This trouble 
is ordinarily due to drilling the holes too 
small. All holes in composition panels 
should be large enough so that the screws 
fit loosely to prevent binding. Baseboards 
also are often split by the screws used to 
hold the various instruments in place. 
This is particularly likely to ‘happen if 
there are several screws near together 
which are in line with the same grain in 
the wood. Avoid this by staggering the 
screws as much as possible. 


Voltmeter or Hydrometer? 


ALTHOUGH a test with a hydrometer is 
the only sure way to tell the state of 
charge of a storage battery of the lead, 
acid type, a voltmeter is also a fairly good 
indicator if you know how to use it. The 
instruction cards that accompany most 
storage batteries give the voltage which 
each cell should have when fully charged 
with the charging current still on, but 
these instructions usually neglect to men- 
tion that this maximum voltage depends 
on the charging rate. If you wish to rely 
on a voltmeter to tell you the condition 
of your storage battery, check your volt- 
meter readings with a hydrometer until 
you are sure of the voltages that indicate 
charge and discharge for your own par- 
ticular battery and the charging rate you 


are using. 


Make Your Ground-lead Short 


WHEREVER possible the ground-lead 
should be kept as short as possible. Ex- 
tended ground leads not only broaden the 
tuning of a set, but they add resistance 
to the antenna circuit. The receiver 
should be located as near the ground con- 
nection as the arrangement of the fur- 
niture in a room permits. 
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“THE BROADCAST LISTENER” AT WORK 
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Here is a snapshot of Raymond F. Yates at work—which consists principally of 


listening in on broadcast programs and writing his comments about them. 


He made 


his reputation as the world’s first radio critic under the name of “Pioneer” in “The 
Herald-Tribune” of New York, and he is now conducting this department regu- 
larly for PopuLaAr Rapro—EpiIrTor. 


The BROADCAST LISTENER 


Comments on radio programs, methods and technique 
—from the point of view of the average fan 3 


By RAYMOND FRANCIS YATES 


The Sentimental Announcer 


O date, we have not become a member 
of the Graham McNamee Association 
although we are willing to concede certain 
things to that silvery-voiced young man that 
we do not concede to the average the-next- 
number-on-our-program-will-be announcer. If 
you were one of those unfortunates who was 
stabbed in the very solar plexus of your emo- 
tional complex by that masterful drama 
“Where Are My. Children,” you probably 
“fll-up” every time Mr. McNamee approaches 
the microphone of the great WEAF chain. 
Our Psychology Department reports back to 
us that the sentimental Mr. McNamee was very 
probably influenced in his younger days by 
Pollyanna and Laura Gene Libby and that he 
both harbors and caters to a secret ambition 
to write another “Lasca.” Mr. McNamee’s 
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puritan ambitions are a matter of his 
ness entirely and we certainly know th 

may remain engaged for many years to œ 
keeping our own door-yard clean. However 
feel constrained to put in one vote against N 
McNamee’s practicing poetic prose while 
outside the privacy of his own chamber 
months now, he has caused us almost 
to bury our head in the largest pillo 
day bed and cry as though our Ii 
would break. Mr. McNamee can ex 
most mundane thought imaginable and yet 
you listen a whole garden of Ophelia roses 
takes root, grows and blossoms and finally the 
velvety, fragrant petals are fluttering to the 
floor of the room where you are. If the young 
man under discussion bleeds long enough, and 
he usually does, a little nymph, dressed accord- 
ing to the best traditions, trips out from under 


the sewing table or the bookcase and dances 


oitizcall Google 


wa 
— 


[oN ee A ew “SS TR. ee on SED “ee 


THE BROADCAST LISTENER | 487 


‘the dance of the Ophelia roses, kicking artisti- 


cally among the petals. By this time, you are 
probably well over your crying spell and you 
begin tripping about clumsily with the little 
nymph. Of course, after your storm of ecstasy 
has subsided, and you regain your senses, you 
will, if there is any manhood in you at all, go 
right down cellar and search through the fam- 
ily tool box for the “heavy, blunt instrument.” 


A Handbook for Announcers 


As these smart little paragraphs go to press, 
we are hard at work upon a new book to be 
called the “Handbook of Sweet Phrases for 
Ultra-humane Announcers.” Each copy will 
be dipped in violet water and the frontispiece 
will be given over to the picture of a gorgeous 
group of orchids done in the most exquisite 


colors. 
. x *k x 


-Listeners Who Send Telegrams . 


Mr. A. NEAL, of. Pando, Colo., joins us in 
taking a big, swift wordy kick at that diligent 
disturber of ethereal peace, the telegram sender 
and the telegram reader: ` 
Dear Sir: 


that are of absolutely no interest to anyone 
but the senders. It seems they put up the 
price of a wire solely for the gratification of 
hearing their names mentioned on the air. 
What interest have I, or several thousand other 
listeners in “Programs coming over fine at 
Oskosh. Please play ‘Follow the Swallow.’ ” 

“Incidentally one of the unique features that 
I have had the pleasure of listening in on, was 
recently broadcast by WBAP, the Fort Worth 
Star Telegram. It was a negro camp meeting 


—_— 


Wm. Miller & Son 


My pet aversion is the practice - 
of broadcasting stations reading the telegrams’ 


held on the outskirts-of the city and it was 
certainly something far removed from .the rut 
that studios usually run in. It was splendid.” 

There are few things that tickle the yokel 
more than to have his question printed in the 
local newspaper “Forum” or his name flung 
far and wide on the radio while he sits spell- 
bound and awed listening to it. As a matter 
of fact, we cannot blame the telegram senders 
for any country the size of the United States 
is bound to have in its population a large 
number of the type of people who just natur- 
ally itch to send missives that will eventually 
be given publicity on the air. The real 
offender, is the blundering studio manager who 
permits his still more blundering announcer to 
solicitate such matter and air the thoughts ex- 


. pressed. This simply goes to show that most 


of our studios are, after all, pretty loosely man- 
aged by men who do not have the artistic sense 
of a soda fountain brakeman. 

* * * 


The Sudden Breaking Up of 
; Programs HE BP 


Tuomas R. Hucues, an old customer, of 
ours back in The New York: Tribune days, 
writes to tell. us how badly WJY treated a 


oe we. sie 


.concert of the American Orchestral Society: 


“After rather lengthy intermission, during 
which the announcer did his best to keep us 
in good humor, we listened to a really mag- 
nificent piano concerto played by a competent 
artist and the full orchestra. Right in the 


‘middle of it, right in the middle of a phrase 


in fact, while I and doubtlessly tens of thou- 
sands of others were enjoying to fullest ad- 
vantage the wonderful music, came a jarring 
and very abrupt full stop. To lovers of real 
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THE FIRST GROUP OF RADIO ANNOUNCERS TO ORGANIZE. : 


Not to be outdone as “joiners” by the broadcast listeners, broadcast artists and others 

directly and indirectly connected with the maintenance of broadcast programs, the 

announcers have, in self-protection, formed. an organisation of their own. e 

officers, shown above, are (from left to right) Harold W. Arlin (KDKA), “Roxy” 

Samuel L. Rothafel, Arthur F. Edes (WBZ), Harold J. Manchester (WDW F) 
$ and Thruston Seabury (WCAP). 
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pretty big boy now and its about time we 
expected better table manners, less rowdyism 
and better general deportment. If our large 
army of telegram senders would spend their 
money sending wires that would reprimand, we 
could have an occasional pink edition of this 
department where nothing but pure wholesome 
flattery would be passed out. 


* * * 
The Stage and Radio 


MAXINE Brown’s publicity man made a big 
thing of it when that young lady abandoned 
musical comedy to become associated with the 
program-makers of station WTAS, Chicago. 
That is all very fine and very lovely, but how 
we do wish some of our radio entertainers 
would abandon the microphone for Al Reeves. 


* * x 
Too Many Lectures - 


Ir is impossible to turn to the radio in these 
highly competitive days of the art without un- 
covering anywhere from one to five very thin 
lectures on such remote subjects as “How the 
Farmer Sends Eggs to the Market” or “Gar- 
den Planning in a Small Plot.” During the 
past few weeks we have sampled some of the 
thinnest stuff in the history of our laboratory 
and it would seem thatithe epidemic of grade 
F rhetoric rages the merrier as broadcasting 
grows older. There are two things in the 
world that we do not like to hear. One is 
egg coal rushing down a chute and the other 
is an intellectual adventurer of the type found 
at afternoon teas, unloading a ten-page crop 
of encyclopedian notes. : 

If there is one thing the radio needs to save 
it from losing the little respect it has merited, 
it is speechmakers and -lecturers with the 
power to say something that will register in 
intelligent or even bourgeois quarters. Our 
own objection to the average lecture has ex- 
tended all the way from muttering unkind 
things under the breath to a complete loss of 


self-control. . 
x k x 


“Regular Features” 


WHILE it would make us feel very sad to 
have our readers think that there is not a 
charitable hair in this old gray head, we are 
not one to be torn between duty and diplo- 
macy. If ripe red raspberries are in order, 
red ripe raspberries it is, even though it pains us 
as much as it does the recipient. Anyway it is 
about time that somebody said something nasty 
about the bales and bales of “regular features” 
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broadcast every day, About every second event 
you tune nowadays has a familiar sound. 

It was bound to happen sooner or later that 
a few of the stations would stack up a tidy 
little pile of “regular features,” pull down the 
cover of the roll-top desk and go off on a 
nice long vacation. No. 1 solid 24-karat “reg- 
ular feature” program was exposed in New 
York a few weeks ago while the personnel of 
this department chuckled and chortled child- 
ishly between softly modulated outbreaks of 
“I told you so” and “Well, well, the old boy’s 
dope isn’t so bad after all.” You know we 
prophesied long, long ago that regular features 
would’ some day grow so numerous that the 
mental task of studio managers would be re- 
duced from thinking just a little bit to not 


thinking at all. 
* * 


A New Radio Gas Mask 


WE are happy to announce that we have 
made a discovery that may do a great deal 
toward making radio a little easier to bear 
during some of its worst moments. Our dis- 
covery, the details of which were laid before 
the board of directors late in the afternoon of 
preparing this copy, relates to the problem of 
permitting radio listeners to form their own 
opinions concerning the actions of various 
radio performers. The invention takes the 
form of an attachment somewhat on the style 
of the gas masks. This is added to the an- 
nouncer with marvellous results. After the 
device has been applied (it is a long tube run- 
ning from the mouth and ending in a re- 
ceptacle resembling a waste can) announcers 
will find it impossible to flatter the work of 
artists and near-artists while they are within 
range of the microphone. This will permit 
millions of radio listeners to either condemn 
or endorse the various performers without be- 
ing influenced by the crystal-clear pfui spouted 
by over-enthusiastic studio men. Of course, 
the announcer will be able to utter flattering 
words, but instead of going out on the ether, 
they will be caught in the filter of the device 
and carried down to the receptacle. This will 
permit intelligent listeners everywhere to form 
their own private opinion about Lucrezia 
Borax’s “By the Waters of Minnetonka” or 
Jimmy Jones’ harmonica solo of “Turkey in 
the Straw.” 

We almost forgot to mention that the waste 
matter caught in the receptacle, due to its 
unctuous nature, may be collected daily and 
sent to the playgrounds throughout the city 
where it will be found valuable in greasing 
the children’s slides. 


What Do You Think About Radio Programs? 


READERS are invited to send in letters of comment—especially letters that 
contain constructive criticism that point the way to new and better broad- 
cast features—to The Broadcast Listener. 
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CONDUCTED BY S. GORDON TAYLOR 


Every radio receiver requires a careful balancing of all of its paris if the best results-are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver. This department is conducted for the special benefit of readers who have built the 
radio receivers described in PopuLar Rapio and who want to profit from the experience- of 
others in operating them—to learn the little kinks that get the maximum results. 
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Additional Facts About the Four-circuit Receiver 


Empuasis in this department has frequently 
been laid on the advisability of using a large an- 
tenna with the Four-circuit Receiver. Despite 


this advice, there are many builders of this. cir-: 


cuit who are still trying to obtain maximum re- 
sults with a small antenna. Some of these per- 
sons say that they know that their antennas are 
all right because they had good results with 
other receivers. | 

An antenna that may give the best results 
with another type of receiver may be of little 
use with a Four-circuit Receiver, because, to 
obtain proper selectivity with the average 
receiver, a single wire not over 100 feet in 
length is about the longest that can be used. 
But, the selectivity of the Four-circuit Receiver 
is often increased by a long antenna. 

If you cannot build an antenna longer than 
100 feet, construct it of four’wires that should 
be spaced three or four feet apart. Take off 
the lead-in at one end,: where you ‘should join 
the four wires. 

If you can: get a 150-foot stretch, you: may 
use two wires although three will be better. 
If the length is over 150 feet, two wires should 
be ample; three would give only slight im- 
provement. 


The other ends are left open. ° 


A communication from Ralph MacUmber, 
owner of a Four-circuit Receiver in Rochester, 
N. Y., suggests improvements that have been 
previously published in the “Trouble Shoot- 
ing” department, but for the benefit of those 
who have not seen them, we publish his letter 
in part as follows: 

“I followed your advice as to the antenna. 
I now have two wires each 100 feet long and 
the results are well worth getting up on the 
roof in zero weather for. My main trouble 
was a loose connection in the coil. After I 
had tightened the coil connections, improved 
the antenna and last of all cut the plate voltage 
on the detector tube, all was merry. 

“I tuned stations on the loudspeaker, and 
the best part of it is that I had to use the 
fifth tube on only one station. Four tubes are 
plenty and these reports of no volume on the 
Cockaday are bunk. 

“I have had. four large sets, including a 
superdyne and a neutrodyne, and when I say 
that the Cockaday ““Four-circuit” beats every- 
thing I have ever heard, I am not talking to 
hear myself. y 

“I didn’t reach ‘the coast’ because I did not 
‘fish’ for stations.” 


- How to Test Fixed Condensers 


In the “Trouble Shooting” department in a 
recent issue suggestions were offered for test- 
ing fixed condensers with a battery and head- 
phones. It was stated that. no click would be 


heard in the phones unless the condenser were 
defective. This statement should be amended, 
because, when the testing circuit is first com- 
pleted, there should be a slight click in the 
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“TROUBLE SHOOTING” 


phones. If the condenser is in good ‘condi- 
tion, however, this click.should be ‘faint as 


. ċompared with the click obtained through: con- 


necting the phones directly across the battery 
without the condenser in the circuit. 
One manufacturer suggests a test with a- 


Combinations With the es na Amplifier 


(This amplifier was described. in POPULAR 
Rapo for March, 1925) ` 


SOME readers who constructed the three- 


` stage, audio-frequency. amplifier intended it for 


use with one particular. detector unit, while 
others built the amplifier as a utility apparatus 
for connecting to any one-tube receiver. 

The tone quality and volume of this amplifier 
have proved so satisfactory that many builders 
want to combine it with the single-tube, Four- 
circuit Receiver described in this issue. 

To assist beginners in connecting these two 
units, we publish pictures in Figures 1 and 2. 
You will note that a separate 22%-volt “B” 


battery is used in conjunction with the de- 


tector. It is important that this be entirely 
separate from the amplifier “B” batteries, 
otherwise results will not be satisfactory, and 
it is highly probable that the potentiometer 
winding will be burned out. 

The two units are set up end to end (as 
shown in Figure 1), with the amplifier at the 
right. The four binding posts at the right- 
hand side of the tuner are then connected di- 
rectly across to the corresponding binding posts 
on the left-hand side of the amplifier unit. 
The two binding posts at the left-hand side of 


fhe back of the tuner are connected to the 
antenna and ground respectively, and tne two 


at the right, rear, connect to the negative and 
positive sides of the detector “B” battery. Re- 
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flashlight. bulb or buzzer instead of the phones. 
If either of these is connected in series with 


.a condenser. and battery, it will operate only 
_in case the coridenser i is short circuited. If it 


fails to operate it is an indication that the 
condenser it not “shorted.” 


sults are usually best if the right-hand one 
of the latter two is connected to the 18-volt 
tap of the battery. These directions are given 


‘looking at the ‘receiver from the front. 


‘Finally; the lst and 2nd posts from the bot- 


' tom, at the right-hand end of the amplifier are 


connected to the negative and positive ter- 
minals, respectively, of the storage “A” bat- 
tery and the 3rd and 4th posts connect to the 
negative and positive terminals of the 90-volt 
“B” battery which is provided for the amplifier. 

With these connections completed the re- 
ceiver is ready for operation. The detector 
filament is lighted by turning the detector 
rheostat about half-way in a clockwise direc- 
tion. The battery switch on the amplifier panel 
is then pulled out and the three amplifier rheo- 
stats are also turned about half-way in a 
clockwise direction. The. headphones may 
then be plugged into the first jack or, if de- 
sired, the loudspeaker may be plugged into the 
second or third Jacks. Finally, after a station 
has been tuned in as well as possible, the four 
rheostats should: be adjusted again to a point 
where volume and tone quality are best. The 
potentiometer is also adjusted to provide max- 
imum detector volume. 

It should be borne in mind that greatest 
economy in operation is obtained with the rheo- 


` stats turned on (clockwise) as little as pos- 


sible, but enough to permit maximum volume. 
The setting of the potentiometer is of no 
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HOW TO CONNECT AN AMPLIFIER TO THE ONE-TUBE, 
FOUR-CIRCUIT TUNER 


_ Ficure 1: 


The receiver described in the “Simple How-to-build” article on page 430 


of this issue, may be connected to the three-stage amplifier as shown in the picture 


diagram above. 


These two units were designed to permit the use of a single “A” 


battery to supply both insiruments. 


b 
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importance in this single instance, however. 

The operation of this receiver is the same as 
that of the Four-circuit Receiver (five-tube) 
described in the October, 1924 issue. Further 
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information on control and operation can there 
fore be obtained by referring to that isg- 
or to the “Trouble Shooting” department of 
the January, 1925 issue. 


HERE “B” Batteries for the Eight-tube, Cockaday, Reflex 
Superheterodyne Receiver 


(This set was Saeed in PoPULAR RADIO for 
` January, 1925) 


THE use of “B” battery eliminators with 
this receiver does not work out successfully in 
all cases. .Sometimes such a device results in 
howling and squealing which is not noticeable 
when dry-cell or storage “B” batteries are 
use 

The use of storage “B” batteries with this 
receiver—or with any superheterodyne receiver 
—is recommended for'the reason that the cur- 
rent drain on this battery is necessarily high 
when seven or more tubes are used. Storage 
“B” batteries that have a capacity of 1,200 mil- 
liampere hours or more will give good service 
because they maintain a more constant voltage 
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than do the batteries of the dry-cell type u- 
der such a heavy current drain. When they 
do run down, they can be recharged in a few 
hours at a cost of a few cents. By thus elim- 
inating the cost entailed in replacing dry-el 
“B” batteries, the storage “B” batteries pay 
for themselves within a few months, ea 
though their initial cost may be considerably 


-in excess of that of the dry-cell type. 


In any case test regularly the voltage of the 
batteries. When dry-cell batteries rm 
down to a point where the voltage drops to 


- about 37 (in the case of a 45-volt battery) it 


is time to replace them. If you let them m 
down too much you will find tuning difficult, 


- and in some cases you will hear only the whistle 
- of the carrier waves of stations. 


Data About the Craig Reflex Receiver 


(This set was ‘desprtbed: in PoPuLAR’ Rapio for: : 
 £ ebruary, 1925) | -a 


IF readers find difficulty in. bhk the 
coils specified for use in this receiver, there ‘is 
no way out of the difficulty. except | to make 
the coils. We know of no coils on-the market 
other than the make, that was suggested that 
will meet the specifications for this circuit. . 

A receiver that was similar to this. was de- 
scribed in the April, 1924 issue. The coils’ that 
WES used in it can be used in the new receiver 
also 
coils with the receiver described in- the 'Feb- 
ruary issue is the substitution of a’.001 mfd. 
variable condenser for the .0005 mfd’ instru- 


ment at F in the diagram on pages, 160-161.0f 
the February issue. ` 
Figures 3 and 4 show the constructional de- 


i Hig) e 


The only change necessary to use these . 


-— Ky - 


tails for the ‘coils. -To: construct ‘the coupler, 


i which* consists of coils’ A ‚and -B; as ‘shown 10. 


Figure '3,° first cut- the’ composition: tube for 


` the ‘primary coil’ A’ to’ size and drill the as 
' for the rear bearing of the coupler’AA, 

: two -angle brackets: AB-and_ one hole for he 
` shaft’ in’ the’ front of: the tube. 
` material above ’this' latter hole so that the shaft 


Cut away the 


can be slipped down into place later on. Wis 


` the’ coil with No: 22. DSC. wire, beginning” ia 


inch’ from the top of thé tube. - Taps are t 
off at the 3rd, 7th, 12th, 19th, 28th, 40th and 
56th turns. 

Cut the composition tube iot the secondary 
coil B to size arid drill the holes for the smit 
and the two machine. screws that are shown 
Wind 21 turns. of: No:°22 DSC wire on ‘ape 


‘side of the shaft hole, beginning ss of an in 
Then bring the 


from the Sige of the tube. 
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VIEW OF THE CONNECTED UNITS FROM THE REAR 


Ficure 2: A separate 22%4-volt “B” battery is provided for the detector as shown 
by the connections to the battery in the center of the bicture. 
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WORKING DRAWING FOR THE HOME-MADE COUPLER 
Figure 3: This home-made coupler may be used to replace the coils A and B that 
were designated for use in the Craig Reflex Receiver. No changes in the circuit 
or instruments are required in making this substitution. 


r wire over and wind 21 more turns on the other 
“ Side of the shaft hole. Make the rear bear- 


t; ing AA, the front bearing AE, the arm AF, 


” which strikes the stops, the two pieces AC, for 


. connecting the rotor and shaft, the two angle 


č brackets AB, all out of % by %-inch strip 
Is brass. The shaft AD consists of a piece of 
a cae brass rod 734 inches long (see Fig- 
` ure 3). 


To assemble the coupler fasten the rear bear- 


ing AA and the two angle brackets AB to the 
primary tube A with 6-32 inch brass machine 
screws. Fasten the two lugs AC to the rotor 
or secondary tube B with machine screws, then 
pass the shaft AD through the holes in the 
rotor and solder it to the lugs AC. 

Next, construct the radio-frequency trans- 
former C and D as shown in Figure 4 on the 
next page. 

Cut the composition tube for the primary 


New Developments in Vacuum Tubes 
THERE are current many rumors about the manufacture of vacuum tubes 
and disputes about tube patents. And, new types of tubes are appearing 
at frequent intervals, yet in some quarters there has arisen a cry of 
monopoly. What the tube situation is today is important to the fan who is 
the buyer of tubes. In the June issue of Poputar Rapio, Dan C. Wilkerson 
will explain some new phases of tube manufacture with an eye to showing 
what the future offers in better tubes. 
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coil C to size, and. drill two holes for the 
mounting bracket AG. Wind 28 turns of No. 
22 DSC wire centrally on the tube and take 
off a tap on the opposite side of the tube half- 
way between the 25th and 26th turns. The 
width of the winding will be about 34 of an 
inch. l 

The secondary coil D is a 75-turn Pacent 
duo-lateral coil. Make the mounting bracket 


Operation Facts on the Seven-tube Superheterodyne Receiver 


(This set was described in PopuLar Rapio for 
December, 1924) 


Tue balancing condenser is not properly ad- 


justed in the “super” if the set does not tune - 


in low-wave stations without whistling and 
distortion. When this occurs go through the 
balancing process again by following the in- 
structions in the descriptive article in the De- 
cember issue—or those in the “Trouble Shoot- 
ing” department in the March, 1925 issue. 
When WD-12 tubes are used in the first five 
sockets, the use of 45 volts connected to bind- 
ing post No. 5, instead of 6114 volts, sometimes 
gives better results. It is therefore well to try 
different voltages to determine the best for 
any particular receiver. If this voltage is too 


high, it will be difficult to tune stations in 
clearly, regardless of their wavelengths, and 
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AG out of % by %-inch brass strip. Cut two 
small clamping strips AH out of compositiou 
sheet. Assemble the transformer by passing 
two brass machine screws first through the 
tube C, then through the bracket AG and one 
of the clamping strips AH. Place the duo- 
lateral coil in position and fasten the other 
clamping strip AH down with nuts on the ma- 
chine screws. 


the set will be inclined to produce excessive 
howling. 

It is important that the sockets used in this 
receiver be of the vibrationless type such as 
those specified in the descriptive article or some 
other arrangement may be made whereby the 
tubes are not subject to vibration. If this is 
not done the microphonic effect will be trouble- 
some. The vibration of the diaphragm of the 
loudspeaker makes the elements of the tubes 
vibrate which results in a loud, continuous howl 
that cannot be changed by any adjustment of 
the tuning controls. Sometimes this trouble 


can be overcome by moving the loudspeaker 


farther from the receiving set and turning its 
mouth away. However, the use of the vibra 
tionless sockets provides a much more satis- 
factory means of overcoming the possibility of 
such trouble. 


Z 
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WORKING PLAN OF THE TRANSFORMER 


FIGURE 4: 


This radio-frequency transformer may be used instead of the one that 


is specified for the Craig receiver that was described in the February, 1925 issue. 
The only change in the hook-up will be the use of a 001 mfd. variable condenser 
in place of a 0005 mfd. condenser for tuning this transformer. 
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THis department ts conducted by Poputar RaDio Lazoratory for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory is noted in these columns. 


MISCELLANEOUS ACCESSORIES 


egy Hot Soldering kit; E. D. Fahlberg Mfg. 

o. i 

“Fahnestock” antenna connector; Fahnestock 
Electric Co. , , ; 

“Fahnestock’’ ground clamp; Fahnestock Electric 


0. 
“Fahnestock” clips; -Eahnestock Electric Co. 
“Fansteel”’ _balkite “B” plate current supply; 
Fansteel Products Co., Inc. | 
“Fleming” connector unit; Fleming Mfg. Co. 
Lead-in bushing; M. M. Fleron & Son, Ine. 
Vernier adjusters; M. M. Fleron & Son, Inc. 
Hefiiable lightning arrestor; M. M. Fleron & 
on, Inc. i 
Loudspeaker extension unit; Four-Way Co. 


“Freas” battery tester; Francis L. Freas Glass 


orks. . 
“Freas’ No. 1 hydrometer set; Francis L. Freas 
pes Mors . : 2 
eas” clearview hydrometer set; Francis L. 
ep reas, Glass Works. 
Freas” vadio “B” hydrometer set; Francis L. 
Freas Glass Works. | 
Radio aertal mast fittings: Freidag Mfg. Co. 
„Erost ground clamp; Herbert H. Frost, Inc. 
„Erost protector; Herbert H. Frost, Inc. 
Frost” extension cord; Herbert H. Frost, Inc. 


No 14. rubber-covered wire shielded with metallic . 


braid; Herbert H. Frost, Inc. 


AN EXCELLENT TUNING CONTROL 


Name, of instrument: A vernier dial. 
Description: A vernier dial which is controlled 


with a knob that is attached to a small. 


gear. This gear is meshed with a half- 
ring gear that is marked in divisions 
from 0 to 100. This ring-gear also turns 
the shaft of the instrument. The piece 
of metal, from which this gear is cut, 
rotates with. the instrument to which it 
is attached. The unit makes a pleasing 
appearance. X 
Usage: In coņnection with a tuning unit as 
a tuning control. l 
Outstanding features: Neat in appearance. 
- Good workmanship. Makes tuning 
. easier. 
Maker: Apex Electric Mfg. Co. 
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Catalog house for retailer; W. E Fuetterer Radio 
Supply Co, ; 

Allen dial vernier; General Eng. & Model Works. 

Laboratory instruments; General Radio Co. 

Wavemeter; General Radio Co. 

Binding posts; General Radio Co. 

Filter; General Radio Co. 

Jack binding post; Globe Phone Mfg. Co. 
“Goodrich” radiophone ear. cushions; B. F. Good- 
rich Rubber Co. : i 
“Goodrich” hard-rubber tubes; B. F. Goodrich 

Rubber Co... > , ; 
Spaghetti tubing; B. F. Goodrich Rubber Co. 
Battery mats; B. F. Goodrich Rubber Co. 

“Gray”? lightning arrestor; Gray Products, Inc. 


PHONOGRAPH ATTACHMENTS 


Phonograph adapters; M. M. Fleron & Son, Inc. 
“N & K” imported phonograph unit; Th. Gold- 
schmidt Corp. 


` e 
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Has vernier knob and 100 degree scale. 


Smooth acting bearing and rotatable coil. 


TUNING INDUCTANCE UNITS ~ 


Variocoupler; Federal Telephone & Telegraph Co. 

“Ferbend” wave trap; Ferbend Electric Co. 

“Fischer” coupler; G. H. Fischer & Co. 

“Champ” variometer; G. H. Fischer & Co. 

Coast Coil; Foote Radio Co. 

Bhasreuece coil and condenser; Chas. Freshman 
o., Inc. 

Variocoupler; General Radio Co. 

Variometer; General Radio Co. 

Low-loss cotls; General Radio Co. 

Reflex coils; General Radio Winding Co. 

Variometer; General Radio Winding Co. 

Variocoupler; General Radio Winding Co. 

merone coils; General Radio Winding Co. : 

“Gen-Win” master tuning coils; General Radio 
Winding Co 


“Gen-Win” “Cockaday” unit; General Radio / 
Winding Co. ; , 
“Gen-Win” low-loss tuner; General Radio Wind- 


ing Co. 
Variometers; Gilfillan Bros., Inc. 
Variocouplers; Gilfillan Bros., Inc. 
“Globe” low-loss tuner; Globe Radio Equipment 


o. - 
“Goodman” short-wave tuner: L. W. Goodman. 
“Grebe” clarifier; A. H. Grebe & Co., Inc. 


INSULATORS 


Stand-of insulator; M. M. Fleron & Son, Inc. 
Porcelain insulators; M. M. Fleron & Son, Inc. 
“Formica” insulation; Formica Insulation Co. 
Insulators; General Radio Co. 


A NEW STYLE MICA, FIXED CONDENSER 


Name of instrument: Mica, fixed condenser. 

Description: An improved fixed condenser in 
which the method of holding compres- 
sion on the elements consists of a metal 
strip stamped in position around the 
bakelite end pieces. The terminals are 
brought out to two triangularly-shaped 
connections and fastened with eyelets. 
These condensers have supports for the 
grid-leak. The instrument is equipped 
with soldering lugs. 

Usage: In any receiving circuit where another 
fixed condenser is necessary. 

Outstanding features: Efficient. Accurate. 
Rigid construction. Neat appearance. 

Maker: Dubilier Condenser & Radio'Corpora- 
tion. 
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A COMPACT OSCILLATOR COUPLER 


Name of instrument: Inductive coupling wit 
Description: This small inductance instrument 
consists of three sets of windings that 
are brought out to separate terminals 
and wound with green, silk-covered wire 
on bakelite tubing. Two of the coils are 
stationary, while the third one is, rotata- 
ble, so that the coupling between it and 
the other coils may be varied. The rotor, 
coil is fitted on a small one-quarfer-inch 
shaft with a smooth acting bearing and 
is equipped with a plate for attaching 
to a panel. | i 
Usage: In a radio-frequency circuit as a 
coupling device. | 
Outstanding features: Compactness! Neat 
workmanship. Excellent for an osdl- 
lator such as used in the superhetero 
dyne. | 
Maker: Remler Radio Manufacturing |Co. 


RECEIVING SETS = 
“Faraway” radio receiver; Faraway Radio Ca 
“Federal” receivers; Federal Telephone & Tel 
graph Co. 

“Freed-Eisemann” NR-6 receiver; Freed-Eis 
Radio Corp. 

es ert: masterpiece receiver; Chas. Fr 
o., Inc. 

“Garod” broadcast receivers (Haseltine Neutr 
dyne Circuit); Garod Corp. 

“Voceleste’ portable receiver; General Amen 
Radio Corp. 

“Gilfillan” neutrodyne; Gilfillan Bros., Ine 

Pliodyne receiver; Golden-Leutz, Inc. 

“Grebe” broadcast receiver; A. H. Grebe & 


Inc. 
“Grebe” synchrophase receiver; A. H. Grebe 
Cos. Inc: 


VARIABLE CONDENSERS 


Variable condenser; Federal Telephone & T 
graph Co. 

“Freshman” selective variable condensers: 
Freshman Co., Inc. Gardiner & Hepburn, 

“Garod” straightline condenser; Garod Corp. 

“Low-loss variable condenser; General Instru 
Corp. 

“No-loss” variable condenser; General Ins 
Corp. 

Variable condenser; General Radio Co. 

Air condensers; Gilfillan Bros.. Ine. 

“Grewol” vari-grid; Grewol Mfg. Co. 

ecr a” = r _ 

Nol-Los”’ variable condenser; B. Grosser 
Cos Tne. 


— 


SETS IN KIT FORM 


Knockdown neutrodyne; Freed-Eisemann í 
Corp. 

“Freshman” _tuned-radio-frequency ki; . 
Freshman Co., Inc. ; 
| 
i | 
| oF 
| | ; 
7 easel 


Equipped with soldering lugs. 


| WHAT’S NEW IN RADIO APPARATUS 497 


ee 


rAL-AMPER f : z 3 gi 
j 
1 


ae Complete tube-testing outfit that indicates plate and filament voltage, plate current 
n . and combined plate and grid current. 
: A NEW TUBE TESTER SWITCHES 
«Name of instrument: A tube tester. f Anii cabicitg switch; Féderal Telephone & Tele 
Description: This instrument consists of a apes a , 
ane e » e e . . g F t’”? h- li b tt F: . 
p triple reading meter in combination with Frost, ne ss Re See, oer 
a! a gett a ee and two push but- “Frost”? Pan-Tab jack switch; Herbert H. Frost, 
| tons with suitable connections for “A” RT ; , 
. Frost” bakel : 
T and “B” batteries. The tube to be tested Frost, eo pon Re SUE Chee Hameo aE 
is Ara in the socket and the rheostat Panel switches: General Radio Co. 
| is then turned on. With suitable “A” hi ede aaa el ed ed an 
' : . D bi = m, = 
ie an d “B” batteries connecte d ihe meter ou tole, double-throw switch; Globe Phone 
in the center may be caused to give the ingle-pole, double-throw switch; obe one 
á th t b d to give th ingie pol double-tl itch; Globe Ph 
a “B” battery voltage’on one scale, the Mfg. Co. 
é grid voltage on another scale and the AUDIO-FREQUENCY TRANSFORMERS 
et plate current on the third scale. By this Maximum audio-frequency transformer; Fairmont 
| method, the tube characteristics may be Elec, & Mfg. Co. 7 
oo easily determined. gi liad ead Federal Telephone & Tele- 
xvlsage: An instrument for determining the “Supertran” transformer; Ford Mica Co. 
=~ electrical characteristics of vacuum tubes. Au io freqiency transformer; General Radio Co. 
i Met standing features: A complete tube test- pmen or ampli  Geceral Gatien oes Ine 
4 ing set in handy form. Neat in appear- Audio-frequency transformer; Gilfillan Bros., Inc. 
ance. Simple to operate. Accurate. 
Taker: Hoyt Electrical Instrument Works. BATTERY CHARGERS AND RECTIFIERS 
i Bt sess belive battery charger; Fansteel Pro- 
_JCKETS AND ADAPTERS “Bore” baars c hatrin: Fore Electrical Mfg. Co. 
ý Federal” sockets; Federal Telephcne & Telegraph U nee patery, ehareeti roei eie Co. 
o. attery charger; France . Co. 
- Porcelain sockets: M. M. Fleron & Son, Inc. “France” super chiven: France Mfg. Co. 
gts 3 shock-absorber 3-gang socket; Herbert Tungar battery charger; General Electric Co. 
. Frost, Inc. 
aero adopter, Herer ES mron Tac. : PANELS 
“Frost” bakelite sockets; Herbert H. Frost, Inc. “Fibroc” bakelite panels; Fibroc Insulation Co 
Sockets; General Radio Co. e ” . hee oes g 
C o nason socket and rheostat; General Radio arante radio panels; M. M. Fleron & Son, 
o. , . “Formica” panels; Formica Insulation Co 
Sockets; Gilfillan Bros., Inc. ; 5 : re 
Adapters: Gilfillan Bros. Tne e f aad rubber radio panels; B. F. Goodrich Rubber 
“*Goodrich” V. T. Socket; B. F. drich Rubb ` 
sd cke oodric ubber PHONE PLUGS 
IU DSPEAKERS $ “ederale Plug; Federal Telephone & Telegraph 
‘‘Fibertone” horn and base; Fiber Products Co. 4 Way” swi 2 Way 
NE A K” imported loudspeaker; Th. Goldschmidt Bi pice, e n 
Corp i “Frost” loop aerial plug; Herbert H. Frost, 
Ce ids Reproducer; Grigsby-Grunow-Hinds some? wales i A pice Gone oe 
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Equipped with binding posts. 


RHEOSTATS 


Rheostat ; 
Tube control units; 


Framingham Co. 
Herbert H. Frost, Inc. 


“Frost” bakelite rheostat; Herbert H. Frost, Inc. 

“Frost” metal frame rheostat; Herbert H. Frost, 
Inc. 

Rheostats; General Instrument Corp. 

Rheostats; General Radio Co. 


Combination rheostat and socket; General Radio 


Co. 
Rheostat; Gilfillan Bros., Inc. 


GRID LEAKS AND RESISTANCES 


Noiseless tested grid leak; Chas. 
Inc. 


POWER AMPLIFIERS 
Power amplifier; General Radio Co. 


HEADSETS 


“Frost” Fones; Herbert H. Frost, Inc. 
“Globe” phones; Globe Phone Mfg. Co. 
“N & K” phones; Th. Goldschmidt Corp. 


DIALS 


Dials; Chas. Freshman Co., Inc. 
Knobs and dials; General Radio Co. 


Geared vernicr dials; General Radio Co. 
TUBES 
Magic-Tron Vacuum Tube, type 201-4; F. & C. 
Corp. 


MICA FIXED CONDENSERS 
Micadensers; Ben Franklin Radio Mfg. Co. 


A DIAL THAT CAN BE LOGGED 


Name of instrument: Vernier dial. 
Description: A vernier tuning control made 
entirely of metal except for the insu- 


lating knob, which is attached to a small - 


gear that is meshed with a large half- 
ring gear. There are three sections on 
the dial for writing in call letters at the 
place where they are tuned in. 

Usage: In connection with a tuning unit as a 
tuning control. 

Outstanding features: Neat in appearance. 
Good workmanship. Can be logged and 
makes tuning easier. 

Maker: Phenix Radio Corp. 


‘Outstanding features: — 


Freshman Co., . 
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A LABOR SAVING ACCESSORY 


Name of instrument: Inductance switch. 

Description: A compact switch which elimi- 
nates the necessity for drilling holes i in 
panels for taps used in a tapped, in- 
ductance control. The center shaft and 
knob are connected to a iever which 
makes contact with seven electrodes and 
one dead electrode for grounding. The 
taps from the coil are attached to the 
small binding posts connected to each 
electrode. The insulating material is of 
bakelite. The plate which is attached 
to the front of the panel is marked with 
numbers which correspond to the taps 
and shows the operator which tap he is 
using when he turns the knob. 

Usage: In connection with an inductance for 
cutting in and out turns of wire. 

Ease of 

attachment. 


Compactness. 
Maker: Jos. W. Jones Radio Mfg. Co., Inc. | 


Neat appearance. 


TACKS 
“Federal? jacks; Federal Telephone & Telegraph 
o. 
“Frost” Pan-Tab jacks; Herbert H. Frost, Inc. 


“Frost” Jac-box; Herbert Frost, Inc. 
“Frost” loop aerial jack; Herbert H. Frost, Inc. 


CRYSTAL DETECTORS 


‘Variotector; ? Foote Radio Co. 

“Giant” crystals; Foote Radio Co. 

“Freshman” POK crystal detector; 
Freshman Co., Inc 

Fixed reflex detector; Grewol Mfg. Gon 

“Grewol” 2 in 1 crystal; Grewol Mfg. | SOJ 


POTENTIOMETERS - = "A 


Potentiometers; General Radio [Co 
Potentionteler: Gilfillan Bros., Inc. 


Chas. 


T ~ : 
5 PIS 
gS a 
- 4 tite 


R, with mii station indicator, 100 
degree, scale. 
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Noosa A HANDY VERNIER CONDENSER a 


zi Nome of instrument: A small variable con- 
nii denser. 
yt Description: This small and useful condenser 


| 
niz is made with the same precision as the | 
eez: larger instrument and is constructed in | 
bir a similar manner and of the same mate- 
renee rial, It contains the modern metal-end- 
I fe: plate construction with two insulating 
Ris bars for holding the stator plate. 
w! Usage: In any radio-frequency circuit for 
ine vernier tuning or in places where small 
TO capacities may be used. l | 
sz Outstanding features: High efficiency. Com- | 
wi pactness. Neatly made. 
yi Maker: Gardiner and Hepburn, Inc. | 
iis ) 
g í i | 
sit RADIO-FREQUENCY TRANSFORMERS l | | 
he “Federal” R.F. transformer; Federal Telephone & rot Ri ry oe eee 


5 Telegraph Co. z ma : : yaa . 
i Tuned TA transformer; General Radio Wind- Mas hard-rubber insulating strip. Equipped 


Dà ing Co. with soldering lugs. 

Js! This list of apparatus approved by the Poputar Rapio Laporatory will 
i be continued as a part of the WHAT’S NEW IN RADIO APPARATUS 
JA department until all instruments, parts and complete sets have been in- 
i | cluded. The listing is alphabetical by manufacturers’ names and the 


installment in this issue goes only through the letters F and G. 
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u Henry Müler 


THE JAPANESE STUDY BROADCASTING 


The Japanese Government has recently organised in Tokyo the “Communication 
Officiads Training Institute,’ two members of which are shown above, making 
$ broadcasting tests with a phonograph as the orchestra. 
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-ITEMS of general interest that you oughi to know; bits of RES dafont g that 


every radio fan ought to know. - -— = 
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New Aircraft Set Heard 
in England ` 

AN improved radio set of the type de- 
signed for the air cruiser Shenandoah has re- 
ceived messages from a`distance of 6,000 miles 
and is also having its signals- received at great 
distances. A report by the ‘Naval Communi- 
cation Officer at Quantico, Va. says stations 
in England and France and several ships at 
sea near the Equator have reported receiving 
its signals. A wavelength of 88 meters is used. 

WE Oe 
More Than a Million Radio 
Licenses in Britain 

In Great Britain the number of people who 
have taken out radio receiving licenses has 
now passed 1,000,000. Thousands of them have 
gone from crystal to tube sets recently, it is 
reported. The import ‘restrictions on radio 
apparatus were dropped at the beginning of 
the year, but British manufacturers have en- 
tered into arrangements with the retailers to 
restrict the trade to radio goods of British 
make. i 
ESEE SE 
University Credits by Radio 


A course of twelve lectures, with additional 
reading assignments, for. which university 
credit will be given to those who enroll, has 
been started by station WSUI, which is the 
500-watt radio station of the University of 
Iowa. These lectures are on modern English, 
current social and business problems, appre- 
ciation of literature and music and the Amer- 
ican constitutional system. 

x * x 


Will the Kilocycle Supersede 
the Meter? 


Wir the issuance of wavelengths in meters 
and tenths of meters, the career of the meter 
as a unit measure of wavelengths may soon 
be ended. Will fans go to the trouble of say- 
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ing 399.8 meters when they can say 750: kilo- 
cycles, or will they try to remember that wo0 
operates on 508.2 meters when it is much easier 
to recall the figure “590,” the kilocycle equiva- 
lent? In making the Class “B” reassignments 
wavelength allocations are brought closer to- 
gether by using tenths of meters, but this sys- 
tem is awkward. For ordinary use one can 
employ the kilocycle equivalents in even num- 
bers, just as radio engineers have been urging. 
Probably all wavelengths will continue to a 
given out as they have been, paralleling the 
frequencies in kilocycles, but it is now believe 
that the use of the kilocycles of frequencies 
will become more popular in designating 
nels in the ether. Lest we forget, the rough 
formula for changing one to the other 1s 
briefly as follows: Frequency in kilocyeles 
equals the velocity divided by the wavelength 


in meters. For example: 
1,000 K/cs = _ or vice versa. 


* a * 


Broadcast Fraud Warnings 


Rapio is being used for the first time by the 
Bureau of Pensions in an attempt to apprehen 
an alleged impostor now operating in Ohio ia 
violation of Federal statutes. The individ 
sought is said to have been posing as an agent 
of the Pensions Bureau, defrauding old 
soldiers. Attempts to apprehend him were 
made through the WHK broadcasting station 
at Cleveland and the WLW station at Cincin- 
nati. Messages giving his identity and wan- 
ing veterans against being victimized were 
broadcast at the same time. 


ok x x 


A Radio Station Near the 
South Pole 


Rapio fans who pick up the signal LRT wil 
be in communication with the world’s southent 
most radio station, which is about to be set UP 
in the South Orkney Islands, where the Arge 
tine Government maintains a meteorologi 
observatory. 
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From a photograph made for 


The Invaluable Service Rendered: 
by POPULAR RADIO 


Toe s y; 
POPULAR RADIO 


PoruLar Rapio, in making available information based on sound theory 
and reliable laboratory work, is doing a great service to the army of.radio 
enthusiasts who are not satisfied with anything.but the facts and the reason 
for them. When so many know-it-alls are disseminating a mélange of 
information and misinformation which, in many cases is creating confusion 
and distress amongst those who take their radio work with a moderate 
degree of seriousness, such a source of trustworthy information ts 


invaluable. ` 
TECHNICAL DIRECTOR 
ELECTRICAL TESTING LABORATORIES 
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NEW DEVELOPMENTS IN 


~ VACUUM TUBES 


—and What They Mean to the Broadcast Listener 


By DAN C. WILKERSON 


New types of tubes—some: of which operate on new 

principles—and significant experiments with new 

types of filaments, are opening up vast possibilities that 
directly affect radio reception* 


NATURAL curiosity in things of 
a general scientific nature has be- 
come an inherent part of us human 
beings since the rapid development of 
radio woke us all up. It was just as if 
we had found some hidden source of 
great wealth which we suspected all 
along, but never bothered to ferret out. 
Yet what do most “fans” know about 
vacuum tubes besides their type num- 
bers? Do they know whether they are 
hard or soft? Whether they operate on 
dry-cells or not? | ee 
We have not been curious. enough 
about tubes because we have had little 
opportunity to satisfy even superficial 
curiosity through published information. 


Radio has been a source of great 
wealth for many. One of our radio 
millionaires four years ago was unheard 
of; he made his pile in the development 
of a low-priced radio tube set, which 
was within the reach of everyone’s in- 
come. It was made on the Ford pro- 
duction basis. 

The foundation stones of the radio 
industry thus far are the sets, and the 
tubes which actuate the sets. What 
Crosley did for the set business, no one 
or group has done for the tube business. 

Some misinformed -people maintain 
that the tube situation is controlled by 
a ratio trust and that therefore the 
prices will be fixed and remain where 


* One of the most important of the new types of tubes ts the McCullough tube, 
which permits the operation of a receiving set by A.C. current that may be obtained 
by plugging in on the ordinary electric light socket, thus eliminating the “A” battery. 
See page 511 for a “how-to-build” description of a new receiver that has been espe- 
cially designed for the use of thts new tube, and which is here announced for the 


first time. 
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they are until the trust is “busted.” 
Nothing could be further from the 
truth. 

The existence of misconceptions about 
the tube situation is accounted for very 
largely by the fact that few “fans” really 
comprehend the intricacies of vacuum 
tube manufacturing processes. 

A radio tube is a most peculiar de- 
vice. Its efficiency depends upon such 
tiny or minute factors, that it is a won- 
der that a tube can be made to function 
satisfactorily. The vacuum tube is a 
great tribute to the engineering brains 
which have made its present standard of 
excellence possible. When one considers 
the comparatively narrow electrical lim- 
its within which the qualities of a tube 
must fall, the present-day radio vacuum 
tube appears as a wonderful creation. 


From a photograph made for POPULAR RADIO 


A NEW TUBE THAT RUNS ON 
HOUSE CURRENT 
The new McCullough A.C. tube marks a dis- 
tinct step forward. It operates from a small 
transformer directly on the alternating current 
lines, and consequently requires no “A” battery. 
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Notwithstanding the certain amount 
of satisfaction with the present models 
of vacuum tubes, the tube ae engi- 


art prohibits any self-satisfie cd 
creep into tube development ac 

An indication of the behind. ne-scenes 
work may be seen in the | great number 
of radio tube patents issued durir i= the 
past year, 1924. 

Every week, in the Unit ted States 
Patent Office Gazette, from five to ten 
new ideas are brought out in tu be prin- 
ciples and design. These ] patents range 
over a wide area. Invent ors are not 
satished with sources of emission, or 
with the filament and the hez ting sie 
ments. It is, of course, true jiha 
thoriated tungsten filament osm egard led 
as the most stable type today a the 
oxide-coated platinum filament wire is 
also ‘eminently ~satistactory. - Neverthe- 
less, new substances are being tried out. 
It is an open secret, in fact, tha 
molybdenum, strontium, 
um,. potassium, 


tiy 
> 
T 
“th 


yttrit um, 
barium, caesi- 
selenium, sodium and 
every metal possessing electron emission 
qualities are being experimented with in 
order to develop new types of filament. 

Present-day filaments tend to wear 


out quickly. Return bombardment from 
grids and plates is partly responsible for 
this. Crystallization furnishes another 
source of early-life disintegration and 
excessive heating of filaments tends also 
to evaporate the electron-stimulating 
coatings applied to filaments. 

One queer quirk in filament develop- 
ment ideas is that several independent 
experimenters have announced a partial 
success with carbon base filament wire. 
This is a return to the old Edison hair- 
pin-in-a-bottle idea. Just how the new 
carbon filaments are being impregnated 
with electron-emissive substances has not 
been disclosed. Perhaps a chemical 
union between certain salts and car- 
bonates has been effected. 

Several methods of getting away from 
this destructive return bombardment of 


Digitized by Google 
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Kadel & Herbert 


HOW THE CHARACTERISTICS OF TUBES ARE FOUND 


Minor defects in vacuum tubes can only be discovered under laboratory tests like the 
one that 1s shown above, which is being conducted with a bridge set-up. 


electrons from grid and plate are par- 
tially successful today. One new tube 
on the market, the Magnavox tube, has 
an unobstructed passage for the elec- 
trons that are emitted. by the filament 
to the plate, the control or modulator 
electrode being to one side. How this 
type of tube will really prevent the re- 
bombardment of electrons is hard to 


see, for the absorption capacity of the. 


plate and the voltage of the plate circuit, 


‘as well as the normal space charge 


between the filament and the plate, will 
produce a Stalemate. Also the electrical 
conductivity of the space between the 
filament and the plate under certain con- 
ditions is affected in a peculiar way. 
There is, for instance, a saturation 
point beyond which this space between 
the filament and the plate will not carry 
any more current. It is believed that 
at this stage in the operation of a tube, 


the heavy particles of molecules of gas 
are so violently agitated that the on- 
rushing stream of electrons is baffled 
and a “traffic jam” results. 

The success, then, of such tubes as 
the Magnavox tube will depend upon 
the degree of evacuation and also upon 
the area and the spacing of the plate, 
which is the collector electrode. l 
` This idea of side-placing the grid or 
control electrode is not particularly new. 
As long as a year ago I saw and han- 
dled such a tube that was made in the 
experimental laboratory of a prominent 
Cincinnati set manufacturer. As a mat- 
ter of fact, several weeks previous to 
seeing this tube, a New York patent 
attorney showed me a drawing of such 
a tube. 

There are a number of patent claims 
for this kind of a three-electrode tube, 
which in the tube business, is called a 


a 
“hay 
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“juxtaposition patent,” 
of tube designers for the past ten years 
seems to have -been to get around the 
De Forest patents. The usual method 
of circumventing this De Forest position 


has been to place the grid alongside of | 
the filament, and to trust to its potential. 


control to affect the electron stream go- 
ing to the plate. Hence -the name 
“juxtaposition patent” was originated. 
The ideal of the independent tube 
manufacturer has been, of course, to 
produce a tube upon which no grounds 
for suit by the alleged trust can be 
found. Many independents have applied 
these grid-next-to ideas, but with little 
success. Some attempted evasions have 
been to run the grid control wires 
through and under the looped filament 
and some others have built a kind of 
hollow square of filament wire with the 
tiny grid wires running through and 
mingled with the structure. Some of 
these have proved quite successful in 


laboratory experiments, but when it came. 
to their more numerous production for 


marketing, a problem arose. e 
The other vacuum tube patents which, 
after the expiration of the De Forest 
structural and principle patents will still 
control the production manufacture of 
radio tubes, have been lost sight of. 
These have to do with the use of and 
the method of manufacture of the high 
vacuum. The use of, and the method of 
result in all kinds of different filament 


as the chief aim 


ray producer. 
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wires, as well as sealing apparatus, the _ 
magnesium flashing systems and a num- 
ber of others. l 
Right here we may stop to consdėr 
this flashing process. By flashing ‘a 
tube, we mean the process by which we 
scavenger the remaining gases in the 
vacuum bulb after the pumps have done 
their utmost. This process is accom- 
plished chemically. A strip of mag- 
nesium tape is placed inside of a tube 


before the glass shell is welded on to it. - 


It .1s usually “spotted” electrically at the 
time when the grid and plate elements 
are mounted on their support wires. 

The tube men call this scavengering 
process “getting” the gases, and the 
magnesium tape is called the “getter.” 

Phosphorus paint was formerly used 
as a getter. You will remember the 
dingy yellowish tinge of the old 201 
tvpes of tubes that were made just be- 
fore the 20l-a types. were brought out. 
That was phosphorus. 

Various combinations of magnesium, 
phosphorous, metallic salts and other 
“getters” that have the property of ab- 


. sorbing gases have also been used. 


How does the “getter” do its work? 
The tube is placed on the pumps and 
is exhausted through a small tube at 
either top or bottom of the shell. The 
operator frequently tests each tube in 
the tube bank of the exhausting machine 
with a V-Ray or similar high- -frequency 
If the gases still remain 


What the New Tube Developments Mean 
to. the Set Owner— 


e Keen competition will reduce prices still more than it has at present, 
e 


and 


this will tend finally to standardize prices as in the electric light industry ; 


ə Great activity in research and experiment will result in better tubes that will 
* have more constant characteristics and longer life; 


« The developments in tubes that operate on, house current may eliminate the 
e use of at least the “A” battery in the receiver. 
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General Electric 


HOW THE ALMOST PERFECT VACUUM IS PRODUCED 


Tubes must, of course, be exhausted of air just as electric light bulbs are before they 
can be used. This is one of the most “tricky” steps in the Ce of vacuum 


tubes. Gases that result from heating the filament for the 


rst time must also be 


pumped out of the tube before it ts finally “sealed off.” 


dense in the bulbs, the operator waits, 
and makes no attempt to tip off or seal 
off the tube. When the V-Ray is used, 
its high-frequency activity “jiggles” the 
molecules of remaining gases, and if 
the gases remain sufficiently dense they 
will glow with a violet light. As the 


degree of vacuum mounts higher and 
higher the glow of the contained gases 
dims and becomes bluer and bluer under 


ray tests until a very faint blue color 


is noted. 
At this point, with the tube still “on 
the pump,” the operator lights the fila- 


r> 
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Radio Corp. of America 


NEW DEVELOPMENTS IN VACUUM 
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HOW THE TUBE ELEMENTS ARE MOUNTED 
The grids and plates in tubes must be fastened securely to the glass stems of the 


tubes. 


The small apparatus in front of the girl is an electric welding device which 


heats the glass element-supports sufficiently to allow the metal to be held rigidly by 
the semt-molten glass. 


‘that are not suitable for quantity pro- 


duction. 

Of greater general interest are the 
new “rigid grid” tubes that operate 
directly on 110-volt house current. The 
first, the “‘rigid grid” type are now being 
widely. experimented with. Recently two 
patents involving the use of the “rigid 
grid” and the method of manufacturing 
tubes with its principles, were issued to 


' a former World War veteran, G. L. 


Geisey. These tubes are patented in 
Canada, the United States and many 
foreign countries. The U. S. Serial 
numbers are 1,520,640 (issued Decem- 
ber 23, 1924) and 1,514, 898 (issued No- 
vember 11, 1924). 

The claims made for the “rigid grid 
tube” are that it is not sensitive to 
microphonic jolts and jars, and that it 


is not mechanically responsive to low- 
. frequency disturbing electrical impulses 
that originate in telephone and telegraph 


lines and in automobile induction sys- 
tems. This rigid type of construction 
produces a shock-proof tube that is less 
likely to be damaged or broken in ship- 
ping. 

The 110-volt tubes have been talked 
about for a considerable time and some 
experimental work has been done in the 
laboratories of the General Electric Com- 
pany, the Western Electric Company, 
and a few others. 

E. B. Myers, the noted radio-tube 
inventor, announced a short time ago 
that he had not only produced a 110-volt 
tube, but also that he had succeeded in 
making it work without a vacuum. This 
is indeed a new departure. 

Besides, Mr. Myers has built his new 
tube so that the heat element, which 
supplants the filament as a source of 
electrons, is replaceable at the cost of 
a few cents. 

If this tube fulfills the claims made 
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for it, a ddl departure in set design 


and circuit hook-up. will result, because 


the addition of 110 volts D/C. or A.C. 
to the proximity of ordinary set wiring 


will create disagreeable hums and-buzzes= 


To overcome this a different method-of 
wiring radio receivers will have to be 
resorted ‘to. 
ate a great revolution in receiver design, 


as is shown by the -construction: of, the- 


new McCullough receiver that employs 
A.C. current. - 


One Newark (N. J.) manufacturer of 


independent tubes has been advertising 
widely a new type of tube with a very 
low amperage filament. One-tenth of 
an ampere is claimed for this filament, 
or about half the consumption of a 
201-a tube. The success of this kind of 
tube will reduce the operating cost. of 
multi-tube sets and it will increase the 
use of sets equipped with dry batteries. 

To sum up what is going on behind 
the scenes in radio tubes, the new devel- 
opments are as follows: 


l. The elimination of the “jangly” super- 
sensitive spiral wire grid types of 
tubes which will make unnecessary 
the use of rubber-sponge-cushioned 
sockets ; 


vy 
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WILL TUBES OF THE FUTURE STILL LOOK LIKE THESE? | 


These are only a few of the types that have appeared on the market in the last few 
years; most of them have been brought out within the past two years. 
battery tubes which may find a dangerous competitor in the new A.C. and D.C. 
eties or in tubes constructed on newer mechanical principles like the rigid-grid tubes. 


However, this need not re- 


* vested in quantity product on 


not: seem. probable that. wi thin 


‘throw the market. 
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- Uniform- DE characteristic cs are” being 

brought about by mach ine spacing 

~= and uniform evacuatio 9 

New methods ‘of evacuat: on 
devised; ~ ae 

; Entirely new types . of filament . 

-= ing~ produced; o 

. The 110-volt tube is s bei g per: 

. The introduction of “ “i ixtaposi 

-ent tubes- to the n n eh ket 

_7. New vacuum-less “tube ; are 

a: 

if we face these facts’ squa re 
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year or two any revolutionary 
vacuum tube or radio. A ube 
‘The. : 
that control existing pat rents thz 
effect in general tube 
have millions of dollars of ca 


ma Inu 


that were built expressly for 
vacuum tubes. They | “feel assu 
nothing. new will render the eir equ 
obsolete.’ Besides, : they c control pec 
cally all of the ‘improvement patents 
that they can “sit tight,” by ier 
prices as market pressure increases until 
their vast capital investment is repro- 
duced in profits. 

Later, perhaps, the public will be 
given new types of tubes, but not very 
soon. l 


They are all 


vari- 
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A RECEIVER WITHOUT AN “A” BATTERY 


The receiver described here runs without an “A” battery. It operates directly from 

a special step-down transformer, which is plugged into the AC lighting socket. 

The receiver contains only three dials and can be logged. There is absolutely no 
hum produced. 


HOW TO BUILD A FIVE-TUBE 


AC RECEIVER 


Everyone has heard or read of the prediction of a tube that will obtain 
its “A” battery current from the house lighting mains; many of us have 
wondered whether such a tube really would ever be placed on the market. 
In this article, a receiver that has been especially designed .to use the new 
“McCullough” AC tube is described 


' By LAURENCE M. COCKADAY 


. - Cost oF Parts: Not more than $65.00 


RECEIVING RANGE: Up to 3,000 miles 


Here ARE THE ITEMS You WILL NEED— 


A—General Radio variometer, No. 269 L—Daven resisto-coupler, No. 41; 
equipped with Kurz-Kasch 4-inch dial; M—Dubilier mica, fixed condenser, .006 
B and C—“Precision” R. F. coupling units; mfd.; i 
D and E—Hammarlund variable condensers, N—Daven resistor, 14 megohm; 
.0005 mfd. equipped with KurzKasch O—Daven resistor, 4% megohm; 
4-inch dials; . P—Daven grid-leak, 4 megohms; 
F, G, H, I and J—Federal sockets, No. 16; Q—Dubilier mica, fixed condenser, .00025 
K—General Radio audio-frequency trans- mfd. with grid-leak clins ; 
former, No. 285; R—Dubilier mica, fixed condenser, .00015 mfd. ; 
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S—Dubilier mica, fixed condenser, .006 mfd. ; 

Sm is mica, fixed condenser, .0001 
mfd.; 

U—Pacent single-circuit jack; 

V—composition panel, 7 by 24 inches; 

W—hardwood baseboard, 9% by 2234 inches ; 

X1—antenna binding post strip; 

X2—battery binding post strip; 

X3—small brass brackets; 

Y—cabinet for 7 by 24-inch panel; 

Z—‘‘PRSH” AC leads. 


IRST of all, the “McCullough” AC 
tube differs from other vacuum 
‘tubes in that it contains no filament. 

In place of the usual filament for the 
liberation of electrons, it contains a 
cathode—in this case, a thin cylinder of 
metal coated with a special oxide which, 
when heated slightly, gives off a copious 
flow of electrons. 

To supply heat to this special cathode, 
a heater is incorporated in the tube. This 
heater consists of a strip of resistance- 
wire material, that is doubled back upon 
itself through two holes in a small porce- 
lain rod. The porcelain is used to insu- 
late the cathode electrically from the 
heater wires, but at the same time to act 
as a conductor to the cathode for the heat 
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COMPLETE CIRCUIT DIAGRAM 
Figure 1: This ts the hook-up for the 
5-tube AC recetver. l the symbols of 
the instruments bear designating letters, 
which appear in the list of parts and 

throughout the text and illustrations. 


generated in these wires. An AC current 
of one-amipere at about 4 volts is required 
in the heater circuit. In this way a num- 
ber of tubes may be run directly off the 
AC line through a small step-down trans- 
former.* 

In designing the new receiver especially 
for the use of these tubes, the following 
points have been kept in mind: 


1; The receiver should operate on 
either an outdoor or a short in- 
door antenna: 

2; The receiver should be capable of 
being logged: 

3; The receiver should produce no 
hum when operated on AC: 

4: The receiver should have a good 
distance range: 

5: The receiver should be economical 
in operation. 


To obtain the results in point No. 1, we 
have employed a variometer for tuning 
the input circuit with a fixed condenser in 
series with the binding post intended for 


*The type recommended is the Dongan Special 
Type B transformer. 
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use with the large antenna. The binding 
post for the small antenna cuts out the 
series, fixed condenser and connects di- 
rectly to the grid of the first tube, as 
shown in the diagram in Figure 1. 

To meet points Nos. 2 and 4, the re- 
ceiver incorporates two stages of tuned- 
radio-frequency amplification, in which 
the second and third dials are set on 
approximately the same settings for any 
given wavelength for either local or dis- 
tant stations. 

In consideration of point No. 3, the 
special heater arrangement of this tube, 
and the circuit design, prevents any hum 
in either the phones or loudspeaker. 

The five tubes in this receiver when 
used with the special heating transformer 
draw a maximum of only 20 watts of 
energy from the lighting lines; thus the 
receiver may be operated for a whole eve- 
ning for only a small fraction of a cent. 
This meets point. No. 5. 

There are no filaments to burn out! 

The usual transformer and resistance- 
coupled stages follow the vacuum tube 
detector, so that the quality from the 
receiver will be up to the standard of the 
previous PoruLar Rapio receivers. 

The set is a really practical and service- 


able receiver; there is nothing experi- 


mental about it. It has been fully tested 
and gives the same satisfaction when. 
operated on AC that an ordinary set of 
similar type will give on storage batteries. 


Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter; in this way, the 
prospective builder of a set may easily deter- 
mine how to mount the instruments in the cor- 
rect places and connect them properly in the 
electric circuit. 

The same designating letters are used in the 
text and in the list of parts at the beginning 
of the article. 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up. The experienced amateur, 
however, will be able to pick out other 
reliable makes of instruments which 
may be used with equally good results. 
But we recommend that the novice fol- 
low the list, as the diagrams in this 
article will tell him exactly where to 
bore the holes and exactly where to 
place the connections. 


If instruments other than the ones listed are 
used, the only change that will be necessary 
will be the use of different spacings for the 
holes that are to be drilled in the panel for 
mounting the instruments. 


How to Construct the Set 


After procuring all the instruments and 
materials for building the set, the amateur 
should prepare the panel V. (Shown in Fig- 
ures 2, 3, 4, 5, 6 and 7.) 
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HOW THE SET LOOKS FROM THE FRONT 


FIGURE 2: 


This gives an idea of how the set looks from the front and as the dials 


and knobs are marked with letters which correspond with the instruments to which 
they are attached, the prospective operator will have no trouble in locating the 
various controls as they are explained in the instructions for tuning. 


First of all, cut the panel to the correct 
size, 7 by 24 inches. Then square up the edges 
smoothly with a file. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure 3. A convenient 
method for doing this is to lay out all center 
holes on a piece of paper the same size as the 
panel; then the piece of paper may be fastened 
on the panel and the centers marked directly 
on the panel by punching through the paper 
with a sharp, pointed instrument. 

If all the holes to be drilled are first started 
with a small drill, one-sixteenth inch in di- 


ameter or less, they can be more nearly cen- 
tered. 

The holes outlined with a double circle 
should be countersunk, so that the flat-head 
machine screws used for fastening the instru- 
ments are flush with the panel. All the rest 
of the holes in the panel are straight drill- 
holes. Sizes for the diameters of these holes 
have not been given, but the builder will read- 
ily decide what size hole is necessary by meas- 
uring the diameter of the screws and shafts of 
the instruments that must go. through the holes. 

When the panel is drilled, the builder may 
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THE DRILLING PLAN FOR THE PANEL 


FIGURE 3: 
ents. 


a small drill—one-sixteenth is a desirable sise. 


a” 


i give it a dull finish by rubbing the face of the 4 
i F 
24 K i 3 J 
i Hs 
— a k - ien 5“ s h-s- E) 
_ This drawing shows where to drill the holes for mounting the instru- 
The correct spacings are given for the holes. The holes outtined with a 
double circle should be countersunk. Always start drilling holes in the panel with 
i l 
ad by “oog e 
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HOW THE SET LOOKS FROM THE REAR 


FIGURE 4: 
fastened to the panel or base. 


This picture shows the general arrangement of all the instruments 
The exact locations for the. instruments are shown 


in Figure 5. 


panel lengthwise with fine sandpaper until it ` 


is smooth. This process should be repeated, 
except that light machine oil should be applied 
during the second rubbing. Then rub the 
panel dry with a piece of cheesecloth. A per- 
manent dull finish will be the result. Or, the 
panel may be left with its original shiny-black 
finish, if care has been exercised, so that it 
has not been scratched during the drilling. 

After the panel has been prepared the ex- 
perimenter is ready to mount the instruments on 
It. í 

First mount the variometer A on the panel 
V by means of two- screws fastened through 
Then attach the dial to the shaft. 
Next fasten the two variable condensers, D 


and E, to the panel, with three screws to each 


instrument, and attach the two dials. 

Then attach the jack U in its position at 
the lower right-hand corner of the panel (look- 
ing from the front). 

For the above-mentioned operations, consult 
Figures 2, 3, 4, 5, 6 and 7. 

This completes the work of mounting the 
instruments on the panel V. 

The next job will be to prepare the base- 
board W.- It should be cut from one-half inch 


_ hardwood to the size shown in Figure 5. Be 


sure that it is squared up properly before you 
are ready to mount the instruments. 
When the baseboard has been completed, 


‘ mount the five sockets, F, G, H, I and J in 


-. 


their respective places, as shown in Figures 4, 
5,6 and 7. These are fastened to the base- 
board by means of two wood screws to each 


| socket. 


Next, mount the two radio-frequency coup- 
ling units B and C in their respective places 
on the baseboard, as shown in Figures 5 and 
6. They should be fastened in the same rela- 
tive positions by means of two small wood 
screws to each instrument. 

It should also be noticed that the two trans- 
formers, B and C, are mounted with the two 
secondary terminals facing the front, right- 
hand corner of the set. (These two terminals 
are the two outer terminals to the two outside 
coils on the units. The middle extremities of 
these two outside windings are joined together. 
This leaves the primary winding [the middle 
section of wire] terminals facing the rear left- 
hand corner of the set). 

The transformer `K should now be placed 
and fastened with two small wood screws, as 
shown in Figures 4 and 5 

The last instrument to mount is the resisto- 
coupler mounting L, which fits in between the 
two last sockets, I and J, as shown in Figures 5 
and 7. It is fastened to the baseboard W by 
means of two wood screws. 

‘Next prepare and mount the two binding 
post strips X1 and X2, the details of which are 
shown in the diagram in Figure 8. Strip X1 
contains the three binding posts for the antenna 
and ground terminals and also the two heater 
terminals. Strip X2 contains the binding post 
terminals for the “B” and “C” batteries. - 

When the two strips are complete, mount 
them on the baseboard, as shown in Figures 4 
and 5 by means of the small brackets X3. Two 
of these are used to each binding post strip. 

This completes the mounting of the instru- 
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tens the variometer to the panel, and run an 
extension of this wire over to the terminal 
marked F on the resisto-coupler L and from 
there to the terminal F — on transformer K. 
A branch wire should be connected from this 
latter wire to binding post No. 6 and it should 
also run to the frame of the condenser D. 

Next run a wire from binding post No. 4 
to the grid terminal of socket F, and extend 
this wire over to the bottom terminal on the 
stator of the variometer A. This is the ter- 
minal which is nearest the panel. Notice that 
the variometer is mounted on the panel with 
the two stator terminals facing downward. 
The bottom terminal on the stator, which is 
farthest away on the panel, will be found to 
be connected to the rear shaft of the instru- 
ment when it is purchased, so that the builder 
of the set will have no connection to run to 
this terminal. 
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Next, connect the mica, fixed condenser R, 
between binding posts Nos. 4 and 5. Then 
run a wire from the right-hand stator connec- 
tion or terminal of the variable condenser D 
over to the grid terminal of the socket G. 
This should also be soldered to the bottom 
terminal of the secondary winding of the radio- 
frequency coupling unit B 

Next connect the top primary terminals of 
the two coupling units B and C together with 
the wire and extend it over to the terminai 
marked B+ on the transformer K and from 
there over to the binding post No. 9. 

Then run a wire from the right-hand stator 
terminal (looking from the rear of the set) of 
the condenser E to the bottom terminal of the 
secondary winding of the coupling unit C and 
extend it over to the grid condenser Q. The 
other terminal of this condenser should he 
connected to the grid terminal on the socket H. 
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: HOW THE SET LOOKS FROM THE LEFT 


FIGURE 6: 


This illustration shows the general manner of mounting the variometer, 


the radio-frequency coils, the tube sockets and the binding post strips 


Then run a wire from the case (end-plate) 
of the condenser to the top terminal of the 
secondary of the coupling unit B. 

Next run a wire from the bottom terminal 
of the primary of the coupling unit B to the 
plate terminal of the socket F. 

Do the same thing with coupling unit C and 
socket G. ; 

Now run a wire connecting the terminals 
marked F (not F+) on all the sockets F, G, 
H. I and J. Run an extension of this wire 
over to binding posts Nos. 7 and 8. 

Then run an extension of this wire over to 
the top terminal of the secondary of the coup- 
‘ling unit C and from there over to the case 
of the condenser E. The fixed condenser S 
‘should also be connected between this wire 
and the top terminal of the primary of the 
coupling unit C. 

Next connect the terminal marked P on 
transformer K with the plate terminal of the 
socket H. The’ fixed condenser T should be 
ooe es between this point and .binding post 

o. 9. 

Next connect binding post No. 10 with a 
wire running around the left end of the set 
(looking from the back) to the bottom ter- 
minal of the jack U. The top terminal of the 
jack U should be connected to the plate ter- 
minal of the socket J. 


The grid terminal of this same socket should 
be connected to the terminal G of the resisto- 
coupler L. The plate terminal of socket I 
should be connected to the terminal marked P 
of the resisto-coupler L. 

Next connect the grid terminal of socket I 
te the terminal marked G of the transformer 
K 

This leaves binding post No. 11 to be con- 
nected with a wire running to the terminal 
marked B on the resisto-coupler L and then 
the wiring is complète. Be sure that you have 
checked all your wiring until you are sure it 
is exactly as shown in Figures 1 and 9. 


How to Install the Set 


After the wiring has been completed, the 
cabinet may be attached by means of wood 
screws (nickel plated) inserted through the 
panel into the woodwork of the cabinet. The 
terminal binding posts Nos. 1 to 11 should now 
protrude through the two slots cut for them 


‘in the back of the cabinet. 


To place the set in operation, tubes should be 
inserted and the AC heater leads should be 
connécted, as shown in the diagram in Figure 
10. These include the flexible connections be 
tween all of the. top terminals on the tubes 
and the binding posts, Nos. 1 and 2. 
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VIEW OF THE SET FROM THE RIGHT 


This end view indicates the manner of mounting the variable condensers, 
the jack and the sockets. 


DETAILS OF THE CONNECTION BLOCKS AND THE 

SMALL BRASS BRACKETS . 
Ficure 8: This drawing gives the necessary data for making the insulated blocks 
or strips on which the binding posts are to be mounted. It also gives the dimensions 
for the small brass brackets that are used to fasten the blocks to the baseboard. 
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THE WORKING PLAN FOR CONNECTING UP THE INSTRUMENTS 


Figure 9: The upper rectangle represents the panel and on it the instruments are 

drawn gust as they appear, The lower rectangle represents the baseboard; the 

instruments are drawn in about their relative positions. The heavy black lines 
show the way to wire up the mounted struments. 
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THIS CONNECTION ON 
VARIOMETER JO BINDING 
P0ST NEAREST FANEL 
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SEE FIGURE /O FOR 
CONNECTIONS TO THESE 
BINDING FOSTS 


Insert the grid-leak P in the clips on the 
condenser Q 

Then insert the fixed condenser M in the two 
clips on the resisto-coupler L. 

Next insert the two resistances N and O in 
the two sets of clips in the resisto-coupler. To 
connect the set, attach all the batteries, both 


“B” and “C,” exactly as shown in Figure 12. 
This also shows the connection from the bind- 
ing posts Nos. 1 and 2 to the secondary of the 
step-down transformer for furnishing current 
to the heaters of the tubes (the transformer 
used with the set is manufactured especially 
for this use by the Dongan Electric Company. 
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Ask for transformer Type B Special). 
Next insert the loudspeaker plug into the 
jack U and the set is ready for use. 


Operating Data 


The proper setting for the tapped switch on 
the lighting transformer will have to be deter- 
mined by actual practice. It depends upon the 
voltage of your local AC lighting mains. lf 
it is set on too high a tap, the set will oscil- 
late; if set too low, the set will be lacking in 
volume. 

Turn on the AC current by a switch and 
allow the heaters in the tubes about one min- 
ute to come to a proper operating temperature. 
The tubes operate at a dull orange color and. 
should never be allowed to light up like a 
filament. 

To tune in a station, set. the two dials on 
condensers D and E at approximately the dial 
setting for the wavelength of the station you 
want to hear. 

Then rotate the dial of the variometer A 
until the signal is brought in with the proper 
volume. 

Two types of antennas may be used with 
this set. One is the ordinary 100 to 200 feet 
outdoor antenna of the single-wire variety. | 
this is used, it should be attached to binding 
post No. 5 on the receiver. 

If a short indoor antenna is to be used with 
the set (and it may, with fine results), it 1s 
recommended that a wire be run around te 
picture moulding in one or two rooms or down 
a long hall. It should be from 40 to 60 feet 
in length and should be connected to binding 
post No. 4. Either of these two types of 
antennas when connected to the proper binding 
posts, will cause the variometer A to tune at 
approximately the same settings as the con- 
densers D and E. 


. 


NO CHANCE FOR MISTAKES IN 
CONNECTING UP 


Ficure 11: This drawing will prevent 


HOW THE NEW TUBE IS 
CONNECTED 
Ficure 10: This picture shows the con- 
nections for the new tube. P is the 
plate; G is the grid; and C is the 
cathode (which replaces the ordinary fil- 
ament). The two terminals AC are the 


heater terminals. 
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you from making mistakes in connect- 
ing to the terminals at the back of the 
receiver. If you follow these instruc 
tions, the set will be hooked up correct- 


nals shown in the wiring 


ly as the term e wir 
diagram are marked with designations 
the numbers 
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HOW TO CONNECT THE AC LEADS 


Fıcure 12: This diagram shows how the AC heater leads are to be connected to 
the top terminals of the vacuum tubes. The lengths of the wires necessary to run 
between the terminals are also given. | | 


Good volume, excellent selectivity and if the set has been built exactly as speci- 
really good tone quality will be obtained~ fied in this article, and if no deviation has 
from a home-built receiver of this type, been made from the circuit diagram. 


A WORKING PLAN FOR A CABINET MAKER ’ 


Figure 13: This diagram (which contains the top, front, and side measurements 
for the walnut cabinet) may be turned over to a competent cabinet maker who can 
build a cabinet from these directions exactly the right size for the panel. 
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Figure 1: ` This complete ‘tuning chart is ‘madè up from. the~“log” shown in Fig- 
ure 2. With “sich‘a chart it 1s a simple matter. to tune im new stations that have 
never before been. heard—provided their wavelength is known. For instance, to 


? 


tune in WBZ (which operates. on 333 meters) it is necessary merely to-find “333 on 
the lower scale, then follow’ this” point, straight up. . This imaginary line intersects - 


-> the “curve? for dial No? 1 at-a' point: whieh} when followed Over to`the left, gives 

a reading of 27⁄2, which is the setting for dial No. 1 to lune in this station. The 

same procedure is followed for the other two dials, giving settings of approximately 
34 and 35 respectively for dials 2 and Se 


HOW TO DRAW UP 


Your Own Tuning Chart 


To get the greatest enjoyment out of your receiver, a tuning chart is essential. 
This article explains how to go about plotting a chart that will enable you to pick 
up stations you have not heard before. 


By DAVID LAY 


HE trend of modern receivers has coupling instruments are set where the 

been toward simplicity of opera- best average reception is obtained and 
tion and toward fixed coupling which then left at these settings permanently. 
permits the set owner to log his receiver. Otherwise, the dial settings of the wave 
Practically all standard receivers that length controls will vary, for a given 
are being manufactured now can be defi- wavelength, with changes in the coup- 
nitely charted. ling. 

If a record is once made of the dial Many regenerative receivers that. use 
settings, at which a certain broadcasting tickler feed-back, even those using fixed 
station is tuned in on such a receiver, that coupling between primary and secondary 
station can always be brought in at the of the antenna coupling unit, cannot be 
same dial settings. accurately charted because any movè- 

Receivers with a variable coupling ment of the tickler. coil affects the set- 
cannot be accurately charted unless the ting of the secondary tuning circuit. 
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HOW TO DRAW UP YOUR OWN TUNING CHART 


Also difficulty is sometimes experi- 
enced in charting some of the superhet- 
erodyne receivers, because of the decided 
effect that rheostat and potentiometer 
settings have on the tuning of these 
types of sets. This sort of receiver can 
usually be charted, however, if all coup- 
ling coils, including the oscillator 
coupler, are fixed beforehand. 

Nearly all tuned-radio-frequency re- 
ceivers and practically all receivers 
recently featured by PoruLAr RADIO 
can be definitely logged. The Four-cir- 
cuit Receiver, despite its being regen- 
erative, will always bring in the same 
station at the same dial settings. 

Tuning charts like those which have 
accompanied the “How to Build” articles 
in PopuLar Rapio are simple to draw 
up if one follows instructions closely. 


After a few stations have been tuned 


in and the dial settings marked on the 
chart, a “curve” may be drawn to 
show the dial settings of your particu- 
lar receiver for any wavelength. Be- 
sides, stations which you have never 
tuned in, but of which you know the 
wavelength, can be readily picked up by 
referring to the chart to find out the 
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Station Log 


Dial Settings 


Dial 
No. 1* 


Dial 
No. 2 


Dial 
No. 3 


* At switch tap No. 2. 


THE LOG OF AN ATWATER KENT 
RECEIVER 
FıcurE 2: Such a list is casily made up for 
any type of receiver by marking the dial set- 
tings for each station tuned in. 
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A FUNING CHART FOR THE FOUR-CIRCUIT RECEIVER 


FIGURE 3: 


If vour Four-circuit Receiver (described in Porputar Rapio, October, 


1924) does not tune exactly in accordance with this chart you can easily make up 
your own chart by following the instructions given in this article, 


e~ 
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dial settings required for a station of a 
designated wavelength. 

To make a tuning chart, tune in a 
number of stations and record their dial 
settings in a table such as that shown 
in Figure 1. This particular tabulation 
was made with the Atwater Kent Re- 
ceiver, Model 20, which has three tuning 
dials and therefore requires three col- 
umns for tabulations. 

Any change you make in your an- 
tenna will almost invariably affect your 
settings of the first tuning dial; there- 
fore, when you use indoor antenna for 
local stations and an outdoor antenna 
for distant stations, the settings of the 
first dial should be separately listed for 
each antenna. Where a tapped antenna 
inductance is used this same plan may 
be followed as in Figure 1. 

However, it is not especially im- 
portant that the first dial be logged, be- 
cause, with the second and third dials 
set for a given broadcasting station, it is 
only necessary to turn the first dial un- 
til the station is heard. In a triple con- 
trol radio-frequency receiver, the first 
dial is usually not critical in its setting, 
unless the station that is to be tuned in 
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POPULAR RADIO 


is at a great distance, or when an in- 
door antenna is used. 

Obtain from your stationer a couple 
of sheets of cross-section paper that has 
twenty lines to the inch with every tenth 
line a heavy one. 

Lay the sheet flat so that its length 
is horizontal and mark off on the left- 
hand margin divisions of 10 by begin- 
ning with the bottom line as zero. Mark 
the tenth line 10, the twentieth 20 and 
so on up to 100. 

Next mark off the lower edge of the 
ruled lines. The first vertical line at 
the left-hand side is marked 160, the 
tenth line 180 and so on, counting two 
meters to each space. This makes the 
last vertical line at the right correspond 
to 560 meters. These vertical lines rep- 
resent the wavelength. The chart will 
therefore cover a waveband of from 160 
to 560 meters. The vertical scale at the 
left represents the dial settings, which 
allow one space to each degree of 
hundred degree dial. 

If the dials on the receiver to be 
charted are of the 180 degree variety, it 
will be necessary to make each horizontal 
space represent two degrees; thus the 
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WAVELENGTH - METERS 
©. A 180 DEGREE-DIAL CHART 


FIGURE 4: 
which a 180 


This ts a chart for the same receiver that is charted in Figure 3, but in 
degree dial is used. This will be useful to many owners of Four- 


circuit Recetvers who installed 180 degree dials tustead of the 100 degrée dials used 
in thé model recéiver. 
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WAVE LENGTH- METERS 
A CHART FOR A “SUPER” 


FiGureE 5: 


A tuning chart is especially useful in the case of a superheterodyne 


receiver, as it greatly helps to eliminate the confusion resulting from the fact that 
practically all stations can be tuned in at two different settings of the oscillator 


dial on any superheterodyne receiver. 


This is the tuning chart for the Seven-iube 


Non-radiating Superheterodyne Receiver, described in the December 1924 issue. 


tenth line up would be marked 20, and 
the twentieth line marked 40. 
Assuming that the tabulation in Fig- 
ure 1 is to be made up in chart form, 
the setting of the first dial for the first 
station on the list is marked with a dot 
on the cross-section paper. For the 
purpose of illustration the dial readings 
used are those with the antenna switch 
set on point 2. The placing of the dot 
is determined by finding the line at the 
bottom of the paper which corresponds 
to the station’s wavelength in meters, 
then finding the line at the left-hand 
margin that corresponds to a setting of 
dial number one. Now, follow the hori- 
zontal line to the right and the vertical 
line upward until the two meet. This 
ymeeting point is the point for the dot. 
For the time being the settings for the 
other dials may be forgotten. Continue 
charting the settings for dial number one. 


When the places for all the dots for 
this dial are found, draw the “curve” as 
shown in Figure 2. This line should be 
drawn so as to intersect the greatest num- 
ber of points without kinks or sharp bends 
in the line. If the record of dial set- 
tings is at all accurate, this should be 
practically a straight line or possibly a 
line with a slight curve. The shape is 
dependent on the characteristics of the 
tuning instruments but in no case should 
there be a sharp bend in the line. 

It will be found, of course, that some 
of the dots are slightly out of line. due 
to various causes, such as the broadcast- 
ing station being slightly off its published 
wavelength or its wavelength being 
incorrectly given in the list of broad- 
casting stations from which the wave- 
lengths were obtained. Then, too, dur- 
ing the past winter the allocation of 
wavelengths by the Department of Com- 
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THE CHART OF THE COCKADAY EIGHT-TUBE SUPERHETERODYNE 
Ficure 6: In making up this chart only one “curve” was.shown for the oscillator 
dial, representing its upper settings. Also a single “curve” was shown or the loop 
tuning condenser dial. In a case where a tapped loop is used, it. would be aduan- 
tageous to also add curves for one or two other settings of the loop switch, and 
it would also be well to show a “curve” for'the lower settings of the oscillator dial. 
merce caused considerable confusion, in- length. The wavelength of PW X was 
asmuch as publishers of broadcasting then checked with a wavemeter and the 

station directories could not keep pace latter wavelength proved to be correct. 

with the frequent changes. After the completion of the line for 
. . . e . . - A i K € TA 

It is best to omit the dots which are dial number one, the same process is 
much out of line, as they will represent repeated for the settings of dial number 
stations whose wavelengths have been two, and again for dial number three, 
changed. When the proper wavelengths if the receiver being charted has more 


7 


for these stations are determined later than two tuning dials. When the cha: 


on they too may be plotted. is completed, therefore, it will have 
39 4 


In Figure 2, for example, at the point line, or < “calibration: curve? that w 
marked X the dots representing station répresent each of the tuning dials on the 
PWX of Havana, Cuba, are consider- receiver. Such a chart is shown in F ig- 
ably off their respective lines. This is ure 2, and is based on the dial setting 
due to the fact that this station was given in Figure]. ~~ 
listed in the call books as a 400-meter If you desire you may make two more 
station. At the time of making up this lines to show the settings of dial num- 
chart PWX was working on 410 meters. ber one with the antenna switch on the 
When other stations had been marked first and third taps. . a 
out, and the lines drawn, then the dial Usually a “log” or chart made up for 
settings for PWX were followed over one receiver may not be exactly correct 
to the right until they intersected the for another receiver that has been made 
three curves. It became evident then up in accordance with the same plans 
that 410 meters was the correct wave- and with the use of the same instru- 
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, ments. If a manufactured receiver fails 


to tune in stations at exactly the same 
dial settings as shown in the “log”? which 
is usually included in the direction book 
which accompanies the receiver, this in- 
dicates no defect in the receiver. This 
also applies to the tuning charts given 
in the “How to Build” articles in Por- 
ULAR Rapio, <A variation of two or 
three degrees is quite within reason. In 
the case of a loop receiver the variation 
of the loop tuning dial may. be even 
greater than this, because of thé great 
variations in loop characteristics. This 
is one of the reasons why it is advisable 
for the owner of a receiver to make up 
a chart of. his own—that exactly fits his 
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From a photograph made for PopuLar RADIO 


particular receiver .and his antenna. 

For the convenience of readers who 
have constructed receivers described in 
past issues of PopuLar RADIO, some of 
the charts are again given in the accom- 
panying figures. 

In Figure 4 a new tuning chart is given 
for the Four-circuit. Receiver with resis- 
tance-coupled amplification which was 
described in the October, 1924 issue. The 
chart printed in that issue was made up 
using 100 degree dials. Inasmuch as the 
many builders of this receiver purchased 
180 degree dials their tuning naturally 
did not agree with the chart. Figure 4 
will therefore be helpful, as it was made 


up using the 180 degree dials. 


MEXICO’S INDIANS TO GET THE THREE “R’S” BY RADIO 


Dr. Manuel Gamis, a graduate of Columbia University, has installed a broadcasting 

station at Mexico City and has sent superheterodyne sets into the remote parts of 

the country. A regular course in the rudiments of education is being given in 

daily two-hour lectures. As Spanish is not readily understood by all the “students,” 

the instruction ts also sent out in the ancient languages of Maya and Tarascan— 
tongues that were in use when Cortes subdued the nation. 
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THE FIRST TO SMELT BY RADIO 


Epwin H. Norturup is widely known in 
electrical engineering circles for his work with 
electrical inductive heating units. He has 
proved that power transmitted by radio waves 
as well as by induction can actually melt and 
smelt metals. The inductive process is used in 
the well-known Northrup furnace. 


THE GERMAN COMMERCIAL RADIO PIONEER 


WHEN a Nobel Prize award was made some 
time ago in science, the fund was divided 
equally between Marconi and PROFESSOR AL- 
FRED BRAUN, a German radio pioneer who, as 
well as Marconi, was the first to put radio- 
telegraphy to commerctal use. 


THE INVENTOR OF A TRANSMITTING ARC 


GERMANY has given to the world'a number 
of inventors who have contributed largely to 
the development of radiotelephony. One of 
the foremost is E. von LEPEL, who invented 
a system of radio-telegraphy which was found 
to be adaptable to radiv-telephone work by 
changes that were effected in a shunting sys- 


tem around the Lepel arc which possesses the 


property of setting up a train of rapid dis- 
charges suitable’ for radio-telephone transmis- 
sion., l 
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ONE OF THE CO-INVENTORS OF THE 
SLABY-ARCO SYSTEM 

GEORGE von Arco, who assisted Dr. S laby in 
his work in developing a radio-telephone meth- 
od known as the Slaby-Arco system, carried 
aut a practical radio-telephone transmission test 
in 1906 over a distance of about thirty miles. 
His inventions and research work in ihe past 
twenty years have culminated in the successful 
completion of what is perhaps the world’s 
greatest radio station at Nauen in Germany. 


THE CREATOR OF THE TIKKER 


Louis W. Austin, who is in charge of the 
United States Radiotelegraphic Laboratory, 
has done considerable research work in quan- 
titative high-frequency measurements. His 
most important invention was the rotary tikker 
which was used in receiving circuits to break 
up continuous waves used in radiotelegraph 
transmission. 


AN EARLY INVESTIGATOR OF 
INTERFERENCE 

For several years Roy A. WEAGANT was en- 
gaged in commercial radio work. At present 
he ts Closely associated with Dr. Lee De Forest. 
Fle has contributed a number of improvements 
in radio work and his most recent invention 
of a method of eliminating static interference 
is, perhaps, his most important and interesting 
patented idea. 
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From a photograph made fas ees Banc TRS SRS 
THE RECEIVER UNDER TEST 


“B” battery life is an important consideration for the owner of a receiver. Here 

the author is making measurements of “B” battery current consumption to be use 

as the basis for calculating the expected life of the “B” batteries, as given in the 
table on page 539. 


HOW TO: GET THE MOST ‘OUT OK 


YOUR READY-MADE RECEIVER 


No. 6: THE ATWATER KENT 


This series of articles. Retains the theory, operation, equips 
“ment and care of standard receiving sets . 


This series does not indorse the edig of. any manufacturer! or make 
comparisons between receivers. The séts already described include: ; No. 
the Eagle Neutrodyne; No. 2, the- Radiola Superheterodyne ; - No. 3, the 
Melco Supreme Receiver ; No.. 4, the Cros‘ey Trirdyn > No.’ Po; the De 
| i ; -Forest Reflex. * 3 


By S. GORDON TAY LOR 


y ” m 
akes energy fro 


N receivers ith one or more Sa is desirable, because itt at 


of radio-frequency amplification, it the output circuit of the VARE, acit 
is necessary to employ some one of sev- feeds it back through the tube by H af 
eral methods for preventing oscillation. or by induction to the input circl B 

In an ordinary one-tube set, the addi- thereby uses again the amplify ts fe ! 
tion of radio-frequency amplification of the tube. However, when t « ost 
causes the transfer of a small amount back action becomes too greêt reves! 
of energy from one part of the circuit lating condition that it creates P 
to another, which is called feed-back reception or else distorts it. : 
action. Up to certain limits this action In the Atwater Kent rece’ 
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HOW TO USE YOUR READY-MADE RECEIVER 


“hace is prevented by two factors. First; 
‘the various. coils in the circuit are- är- 
ranged in such positions (as shown in: 


Figure 6). that there is minimum ee z 


tive interaction. - Second; fixed . 

sistances are inserted in the grid ais 

of the first and second tubes. 

_ damping resistances are shown at R1 and 
R2 of Figure 3. , 

Under ese conditions little or no seeds 
back action occurs; it is killed by the fixed `. 
resistances. Consequently the receiver 
cannot be made to oscillate. 


When this receiver is in operation shes - 


incoming signals from a bro adcasting 
station are impressed on -the antenna. 
circuit, which consists of the antenna, a: 
ground and a: few turns of the coil, L1. 
Coil L1 serves as two coils. Its- entire“ 
winding represents the secondary of ‘the 
coupler, whereas only part of the coil . 


is used as the primary, which is the’ part 
in the antenna circuit. 


' This electrical . 


These 


‘tube. VT1. 


grid andthe filament of the tube. ° 
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arrangement is. called conductive | ‘coup- 


y% ling | and. is equivalent to the use of ‘two 
_ separate coils... Variation in’ the‘ coupling 


between’ these two coils is’ accomplished 
`- with >the- switch S by decreasing ` the 
number of. turns in the antenna: circuit. 

When the “incoming energy flows 


| through the ‘primary, it sets up a similar 
-. current in the secondary coil, which is 


‘tuned by means of the variable con- 
: denser: VCl.. When this’ circuit is in 
-resonance’or is tuned. to the wavelength 
of- some transmitting station, the signal 


energy- -passes through the resistance R1 


and: is impressed on the grid of vacuum, 
Thus the complete input cir- 
cuit’ of this vacuum tube consists -of the 


‘coil L1, the variable condenser VC1; ‘the 


resistance R1 and the connections to the 
id The 
-electron flow. within the tube itself forms 


-the e nnec link which completes this 


circuit. 


From a photograph made for PorpuLaR RADIO 


THE PANEL VIEW OF THE RECEIVER 


Ficure 1: 


The three principal tuning controls are the variable condenser dials, VC1, 


VC2 and VC3. The tap switch S, with switch points S1, S2 and S3, provide varia- 

tion of antenna coupling, thus controlling selectivity. The knobs R3 and R4 regu- 

late the “A” battery current to the tube filaments and the switch X is the battery 
cut-off switch. 
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After the signal goes through an am- 
plifying action in the first tube, it leaves 
the plate side and passes through coil L2, 
then through the “B” battery and back to 
the filament of the tube. This completes 
the output circuit of VT1. 

The energy flowing through coil L2 is 
transferred to the grid circuit of VT2 
by induction, which-means that despite 


the fact that-there is no electrical con- ` 


nection between- the coils, energy - flows’ 
through coil LZ and, séts up-a: flow - of 


energy in coil L3. ` Coil L3 is- ‘tuned, by 3 


the variable condenser VC2 that is con- 
nected across the coil. 

Through the action of VT2, the signal 
is again amplified, and by means of. 
coils L4 and L5 this signal-is passed on 
to VT3, which is the detector tube. The 
input of this tube is tuned by VC3. The 
fixed condenser C2 and the grid-leak 
resistance R6 are provided to facilitate 
the detector action of this tube. Detector 
action means changing the signal current 
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From a photograph made for POPULAR RADIO 


THE REAR VIEW OF THE RECEIVER WHEN REMOVED FROM CABINET 


Ficure 2: Here the arrangement of the instruments is clearly shown. 


POPULAR RADIO 


to a lower frequency to make it audible. 
Before detection occurs,, the energy is a 
high-frequency current much too high to 
be audible. 

Even after this transformation of the 
energy, its power is not sufficient to oper- 
ate a loudspeaker, although on head- 
phones it may be clearly audible. 

Two stages of radio-frequency ampli- 
fication increase the sensitivity of ithe 
receiver, but they add little to the volume. 
The last two tubes VT4 and VTS5 give the 
desired increase in volume. In this part 
of the circuit the signals pass from 
VT3 through the audio-frequency, am- 
plifying transformer AFT1 to VT4 
and on to VTS through the second 
transformer AFT2. The loudspeaker is 
then connected in the output circuit at 
the last tube which results in tremendous 
volume. 

A vacuum tube has no power in itself | 
to amplify signals. The energy at the 
input side of a vacuum tube is very 
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The desig- 


nating letters refer to the parts listed in Figure 6 and the function of each part is 
explained in the text. 
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- From a photograph made for PopuLar RADIO 
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A BOTTOM VIEW, WITH THE CABINET REMOVED 


FiGure 3: 


on the large front panel, but at a right angle. 
' for the sockets and transformers are fastened. oe 


The assembly of the receiver ts here shown. 


A metal strip is mounted 
the insulating sub-panels 
engneis letters are the 


To this stri 


same as those in Figure 1 


small and it would not be logical to 
expect a tube to produce additional en- 


ergy that would increase its output. 


However, this additional energy is ob- 
tained from the high-voltage “B” bat- 
teries, for which the vacuum tube acts 
as a throttle to control the flow of. cur- 


rent. The amount of current thus drawn l 


from this battery varies in accordance 


with the variations in the input circuit of - 


the’ tube. 

The proper 
ceiver depends upon the tempcrature of 
the vacuum tube filaments. 
stats R4 and R5 in Figure 1 control the 


‘current flow to the filaments from the 


“A” battery, thereby regulating the tem- 
perature of the filaments. 


Construction of the Recetver 


All instruments in the Atwater Kent 
receiver afe fastened to the front panel. 
The panel is metal and is connected to 
the ground to prevent surrounding ob- 
jects or the body of the operator from 
interfering with the tuning of the re- 


; ceiver. 


functioning of the re-. 


The rheo- - 


The antenna coupler coil L1 is 
mounted directly on the back of the first © 
variable condenser VC1. L2 is wound 
inside L3 and both are mounted on the 
back of VC2. L4 and L5 are constructed 
in the same manner and mounted on the 
back of VC3. The first two vacuum- 


‘ tube sockets are mounted _ on the’ back 


of the panel by means of small individ- 


‘ual sub-panels, and a third, larger sub- 


panel is used for mounting the last three 
sockets and the audio-frequency trans- 
formers. | 

This construction is all clearly shown 
in Figures 2 and 3. On the front of. 
the panel (as shown in Figure 1) ‘there 
are seven controls. Four of these do not 
have to be ‘moved during tuning... The 
three large calibrated dials tune the vari- 
ous circuits to resonance with any trans- 
mitting station you want to pick up. 

Looking at the receiver from the 
front, the large left-hand dial controls 
the variable condenser VC1, which tunes 
the input circuit of the first vacuum 
tube. The next large dial controls VC2 
which tunes the input circuit of the sec- 
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ond stage of radio-frequency amplifica- 
tion. The third dial controls VC3 and 
tunes the input circuit of the detector 
tube. 

The small tap switch between the first 
and second large dials varies the coup- 
ling between the primary and secondary 
of coil L1, thus regulating the selectiv- 
ity of this circuit. 

At the right-hand end of the panel 
is the vacuum filament control unit. The 
two large knobs are the rheostats. The 
one at the left regulates the filament cur- 
rent of VT1 and VT2, and the right- 
hand knob controls the current flow to 
the filaments of VT3, VT4 and VTS. 
The small push-pull switch that is 
mounted at the bottom of this unit cuts 
the receiver off from the “A” battery, 
which eliminates the necessity of turn- 
ing off the rheostats which may there- 
fore be left set for a long time at their 
best operating point. 
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The filament current cannot be cut off 
by means of the rheostats, because some 
current will flow through the filaments 
even when the rheostats are turned to the 
off position. Only pushing the switch in 
cuts off the receiver. 


The Antenna and Ground 


To get the best selectivity with most 
tuned-radio-frequency receivers, the op- 
erator should use an antenna not more 
than 60 feet long. With the Atwater 
Kent receiver a somewhat longer antenna 
is not only permissible but desirable. The 
fact that a long antenna may be used, 
without interfering with selectivity pre- 
sents a real advantage so far as long dis- 
tance reception 1s concerned. 

Perhaps the best antenna for this re 
ceiver is a straight, single wire 100 to 
125 feet long, as shown in Figure 4. If 
an outdoor antenna of this length can- 
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A SUGGESTED ANTENNA ARRANGEMENT 


FIGURE 4: 
measured between insulators. 


The recommended length for the anicnna is from 100 to 125 feet, 
It is advisable to make the antenna and lead-in one 
piece to eliminate a joint where the lead-in is taken off the antenna. 


If joints are 


necessary they should be soldered, or if this is not practical, they may be wrapped 


with tinfotl and then covered with rubber tape to prevent corrosion. 
an approved lightning arrester is required by the 


The use of 


Fire Underwriters of certain 


localities and the method for connecting it is shown here. 
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HOW TO ARRANGE AN INDOOR ANTENNA 


to erect one outdoors. 


Ficure 5: Good results can be obtained with an indoor antenna if it is not possible 
Here an indoor antenna is shown in an attic. 


If ordinary 


insulated bell wire is used it may be tacked directly to the ceiling without any insu- 
lators. If one does not have an attic available, a wire stretched around the picture 
moulding of one or more rooms may be used, as explained in the text. 


“not be erected, the next best thing is 
two wires as long as possible. These 
should be spaced three feet apart. Join 

y the two wires at the end nearest the re- 

, ceiver and attach a lead-in wire at this 

point. 

. If an outdoor antenna is not obtain- 

„able, run a 100-foot wire around the 

/ picture moulding inside the house, or in 

yan attic where the antenna may be 

stretched back and forth across the 

t ceiling. 

If the antenna is installed around the 

picture moulding, it should be in a 
straight line through several rooms 
rather than around four sides of only 
one room. A suggested form for an 

attic antenna is shown in Figure 5. In- 

‘sulated bell wire is most suitable for 
this sort of indoor antenna, while a 
wire made of seven strands of No. 22 
¿copper wire will do very well for an out- 

‘door antenna. A single strand of No. 14 

-copper wire is also good but it is not as 

strong as the stranded wire. 


Almost any kind of antenna insu- 
lators may be used with an outdoor 
antenna, but be sure that the eye through 
which the antenna wire passes is suffi- 
ciently large and smooth so that the 
wire will not be bent sharply or become 
worn down and probably broken so as to 
result in the collapse of the antenna. 

Connections for a lightning arrester 
(which should be used with all outdoor 
antennas) appear in Figure 4. This 
piece of apparatus should be grounded 
outside the house on a pipe that is 
driven several feet into damp soil or on 
an outside water pipe if one is available. 
A suitable ground connection for the re- 
ceiver 1s a cold-water pipe. If this is 
not easily reached, a ground connection 
may be made on a radiator. If either 
of these connections cannot be found 
in the house, the next best thing is to 
use the kind of ground recommended 
above for the lightning arrestor. Some- 
times a well is satisfactory, if it is close 
enough to the house. 
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HOW THE RECEIVER IS WIRED 
Ficure 6: The designating letters are referred to and explained in the text, and 


in the other illustrations. 


Li—Conductively coupled tuning coil; 

L2 and L3—First radio-frequency amplifying 
transformer ; 

L4 and L5—Second radio-frequency amplifying 
transformer; 

AFT1 and AFT2—Audio-frequency amplifying 
transformers; 

VT1, VT2, VT3, VT4 and VT5—Vacuum 
tubes and sockets; 


The Tubes That Are Used 


Standard five-volt, one-quarter ampere 
tubes, such as the UV-201-a, C-301-a or 
DV-2 are used in the Atwater. Kent 
receiver. UV-200 or C-300 tubes can- 
not be used in this receiver as detectors 
and dry-cell tubes are not recommended. 

To find the best combination of tubes 
in the set, the tubes should be changed 
about. The tubes in the first and fifth 
sockets, for instance, should be inter- 
changed; then those in sockets 2 and 3 
and so on. Continue to do this until the 
positions in which the tubes give the 
best results are determined. 

A six-volt, storage, “A” battery is 
used to light the filament of the five 
vacuum tubes. A battery of not less 
than 40 ampere-hour capacity is needed. 
A 100 ampere-hoùr battery is the most 


The parts are: 


VC1, VC2 and VC3—Variable condensers for 
tuntig ; 
C1 and C3—Fixed by-pass condensers; 


' C2—Fixed grid condenser; 


R1 and R2—Damping resistances; 
R3 and R4—Filament rheostats; 
R5—Grid-leak resistance; 
S—Antenna tap switch; 

S1, S2 and S3—Switch points; 
X—Filament battery switch. 


suitable, and, if used at the rate of two 
hours a day, it should operate the re 
ceiver for more than a month on a 
single charge. 

A battery charger makes it possible to 
charge the receiver at home. Connec- 
tions for battery chargers that operate 
on an alternating-current house supply 
and a direct-current supply are shown in 
Figures 7 and 8. 

An instrument which shows the spe- 
cific gravity of the solution in a storage 
battery, known as a hydrometer, should 
be part of the operators’ equipment. 
When a battery is fully charged, this 
instrument will give a reading of 1,285. 
When a battery is completely discharged, 
the hydrometer will indicate that the 
specific gravity of the battery solution is 
below 1,150. The best working range 
for the battery is between the readings 


HOW TO USE YOUR .READY-MADE RECEIVER 


(aS 
IILIS Jy 
TELL Ie 


en a “cc 


"i P 


539 


o es 
2 oo 


è @ | O O 
AMB- A- 22V IOV LOUDSPEAKER 
_of 1,185 and 1,285. Therefore, when the “B” batteries that constitutes the 


the hydrometer reads 1,185, it is time 
. to have the battery recharged. To use 
a battery after it gets below 1,185 is 
harmful to the battery plates. 
. In addition to the storage, “A” bat- 
: tery, a set of 90-volt, “B” batteries is 
required to provide the high voltage 
- supply for the plate circuits of the 
vacuum tubes. 
= The large-sized 45-volt batteries are 
“desirable, although four 22%-volt, large- 
“sized batteries will serve. These bat- 
‘teries are the dry-cell type but if desired 
storage “B” batteries may be used and 
> are less expensive in the long run than 
“4Ary-cell batteries. 
.- “B” battery substitute devices that 
‘yperate on house lighting current may be 
-ased, but before the operator purchases 
yne he should actually try the apparatus 
jut on the receiver, as some of these 
-Jevices do not prove satisfactory under 
-all conditions. When storage “B” bat- 
’eries or one of the “B” battery elimi- 
ators are used, the current consumption 
.n the plate circuits is not important. 
When dry-cell, “B” batteries are used, 
owever, ‘current consumption is im- 
-sortant because it governs the life of 
the “B” batteries; and it is the life of 


main item of upkeep cost in a receiver. 


Average Hours 
of Use 2 3 4 
Each Day 


Rheostats 


108 days| 72 days | 54 days 


54 days| 43 days | 32 days 


This table shows the estimated life of a 
set of large size “B” batteries with this re- 
ceiver. For reception from near-by stations, 
ample volume is obtained with the rheostats 
turned about half-way on. For distant sta- 
tions it will be necessary to turn the rheostats 
on farther, but this table shows the advan- 
tage of keeping the filament current as low as 
possible to be consistent with good volume 
of reception. 


How to Operate the Receiver 


First of all, the receiver is connected 
up as shown in Figure 8. In case it is 
desired to omit the battery charger at 
first, the “A” battery may be connected 
directly to the receiver instead of being 
connected to the double-pole switch that 
is shown in Figure 8. With these con- 
nections completed, all is in readiness to 
tune in on the broadcasting stations. 
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The first operation it to pull out the 
knob of the battery switch at the right- 
hand end of the panel. Then turn the 
right-hand rheostat knob about half a 
turn in a clockwise direction. Follow 
this with a similar adjustment of the 
other rheostat knob, and the five tubes 
should light up. 

Now, set the antenna switch S on 
point 1. This setting depends a great 
deal upon the antenna used. If the 
antenna is short, it will probably be 
found that the switch should be set first 
on point 3. Points 1 and 2 will sharpen 
the antenna tuning greatly and for this 
reason, will make it somewhat difficult 
to tune in stations in the beginning. 
After a few stations have been tuned in, 
it will be easy to determine which set- 
ting of this switch gives the best all- 
around results. 

In Figure 9 is shown a tuning chart 
made up for an Atwater Kent receiver. 
It will serve as a guide for tuning, but 
every receiver of this make and type 


JOA BATTERY CONNECTIONS 
OF RECEIVER 
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will not necessarily tune the various 
stations in at exactly the dial settings 
shown on this chart. However, the vari- 
ation between different receivers should 
not be more than two or. three degrees 
on dials 2 and 3. Dial 1 will vary much 
more because its tuning point is influ- 
enced greatly by the size of the antenna 
and the setting of switch S. Because of 
the variable character of the first dial, its 
settings have been omitted in Figure 9. 
However, the setting of dial 1 will remain 
the same for any particular antenna used, 
and it will therefore be advisable to re- 
cord these settings on your own chart on 
which the settings for dial 2 and 3 ap- 
pear. 

When one of these receivers is being 
tuned for the first time, dials 2 and 3 
should be set according to the figures that 
are given in Figure 9 for the station de- 
sired. Then dial 1 should be slowly ro- 
tated until the broadcasting is heard. 
Leaving dial 1 set at the point where sig- 
nals are loudest, dials 2 and 3 should be 


HOUSE CURRENT SUPPLY-VIRECT CURRENT 


+ 


HOW TO CHARGE STORAGE BATTERIES ON HOUSE CURRENT 


Figure 7: 


If the house lighting system ts direct current tt is necessary merely to 


use a few electric lamps to provide the charging resistance, connected as shown 
above. 


NON 
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HOW THE RECEIVER IS CONNECTED UP 


Ficure 8: This ts the way the batteries, loudspeaker and other apparatus are con- 

nected to the receiver. A switching arrangement for charging the storage battery 

ts also shown, for use where the house lighting supply is alternating current. In the 

case of direct current house lighting supply, the arrangement shown in Figure 7 is 
substituted for the charging connections shown here. 


slightly readjusted to obtain maximum 
volume. 

If no signals are heard while rotating 
dial 1, there will at least be a rushing 
sound at one particular place on this dial. 
This is an indication that at this point 
the three dials are tuned to resonance 
with each other but not to the wavelength 
of a station which is transmitting. When 
this occurs dials 2 and 3 should be ad- 
vanced one or two degrees and dial 1 
tuned once more until either signals or 
the rushing sound is heard. By contin- 
uing this process (keeping the three dials 
tuned to resonance as indicated by the 
rushing sound) signals will be shortly 
heard. i 

The settings of dials 2 and 3 will be 
almost exactly alike for any given broad- 
casting station. Figure 9 shows that, with 
the receiver used in the tests, there was 
a difference of one degree between the 
setting of these two dials. 

After signals have once been heard 
and tuned in with maximum volume by 
means of the three main tuning dials, 


STATION LOG 


Wave- Call Dial Settings 


length | Letters ) Dial 
Meters ; No. 2 


A TUNING TABLE 


Ficure 9: These tabulations were made up on 
the basis of tests in the PopuLtar Rapio Las- 
ORATORIES, 
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the two rheostats should be readjusted 


until they too are set for proper volume. - 


Turning these rheostats beyond a cer- 
tain point will not produce increased 
volume. The correct settings are deter- 
mined by maximum volume, but in re- 
ceiving from near-by broadcasting sta- 
tions it is well to turn the rheostats 
back; otherwise the volume will be too 
great for comfort. 

The last operation is to determine the 
switch point which gives the most satis- 
factory results. Point Number 3 (the 
right-hand point) will provide greatest 
volume. Selectivity 1s greater at point 
2 and still greater at point 1, but the 
volume will decrease somewhat as se- 
lectivity increases. After changing the 
switch setting, the first tuning dial 
must be readjusted. 


The setting of the rheostats is 1m- 


Foto Topics 


portant, because the farther the rheo- 
stats are turned in a clockwise direction, 
the greater will be the “B” battery cur- 
rent consumption and the shorter will 
be the life of the vacuum tubes. 


Charting the Receiver 


As each broadcasting station is tuned 
in, a record should be made of the set- 
tings of the three main dials and also of 
the switch lever S. When a broadcast- 
ing station has once been logged in this 
manner, it can always be tuned in again 
at the same dial settings. 

Perhaps, the best plan is to jot down 
the dial settings of .one station after 
another as. thar are tuned in. After a 
dozen or so have been logged in this 
manner, it is well to make up a new 
chart, listing these stations in accordance 
with their wavelengths. 


HOW RADIO AIDS THE STOCKBROKERS 
The set in this brokerage office keeps the traders infor med of the news of the world, 


not forgetting the fluctuating prices in which their main interest lies. 


Wore nearly instantancous connection 


Radio gives a 


with other traders than is possible by any 


Other form of communication. 


Digitized by Google 
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Handy Tools for Radio Fans: No. 4 


THE BATTERY- 
_ TESTING 
VOLTMETER 


Keep your batteries fit 


HEN a set owner wants. to test his in- 
struments or to learn the condition of 
his “A” or “B” batteries, and thus find out 
whether they need recharging or replacing, he 
should have a battery-testing voltmeter. 
With this inexpensive instrument, it is a sim- 
ple matter to read directly the voltage of the 
“A” or the “B” batteries one at a time. 
The voltmeter is equipped with.a-terminal 
on the meter and a second terminal, at the end 
of the short piece of flexible cord. To get a 
reading, press the terminals of the meter on the 
two terminals of the battery and the pointer 
will indicate the voltage left in the battery. 
The preceding suggestions in this series were 
SIDE-CUTTING PLIERS, SCREW-DRIVERS and THE 
HyYpDROMETER. 
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THE PANEL VIEW OF THE RECEIVER 


The left-hand dial controls the coupling; the switch knob with the taps is for cutting 
in or out the turns on the primary of the coupler. The dial at the right operates 
the tuning condenser. The small binding posts at the left connect to the antenna 
and the ground; and the posts at the right connect to headphones or to an amplifier. 


Simple “How-to-Build” Articles for Beginners . 
No. 9 | | : 


How to build a selective, double-circuit, crystal receiver 
By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $18.00 
APPROXIMATE RANGE: Up to 15 miles 


HERE Are THE ITEMS You WILL NEED— 


A and B—Primary and secondary of E-—-Muter mica, fixed condenser, .0005 mfd.; 
Pfanstiehl variocoupler ; F—Amsco switch lever with switch points; 

C—Bradleydenser, .0005 mfd.; G—Composition panel, 7 by 12 by +r inches: 

D—Carborundum crystal detector; H—Cabinet for 7 by 12-inch panel. 


HIS latest receiver in this series of coupler which gives a coupling between 

simple sets for beginners is a really the antenna and the secondary circuits 

efficient crystal receiver for local recep- that may be reduced to approximately 

tion. It was designed especially to ob- zero. This insures a selectivity which 

tain selectivity and truthful reproduction: enables sharpness of tuning that is not 
In this set, there is an especially unique found in ordinary crystal receivers. 
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The unit that is described here was 
built and carefully tested in the Poru- 
LAR Rapio LABORATORY and was found 
to give very satisfactory results. The 
construction of this set is simple and the 
completed set is easy to operate. 

Take this issue of the magazine to a 
radio store and ask the dealer to give 
you exactly the same parts as those that 
are included in the list at the beginning 
of this article. 

Then, take the parts home and drill 
the panel G (as shown in Figure 2) 
which gives the size of the panel and 
the correct spacing for all of the holes 
that are used to mount the instruments 
and the binding posts. 

Then, mount the instruments in their 
correct positions on the panel as shown 
in Figure 1 and in the two photographs. 
When this is done, wire up «the instru- 
ments with standard, round bus wire, as 
indicated in Figure 1 below. 

If you follow exactly the instructions 
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given there,. you cannot make a mistake. 
All connections are clearly indicated and 
the instruments are marked with the 
same designating letters as those that 
appear in the text and in the list of 
parts. 

When you have finished wiring up, 
place the panel in the cabinet (the de- 
tails of which are given in Figure 3) 
and you are ready to connect the antenna 
and ground and the headphones to en- - 
able you to listen in. 

When the receiver is completed make 
the connections as follows: 

Looking at the front of the panel, the 
top binding post No. 1 at the left should 
be connected to the antenna wire. 

The bottom left binding post No. 2 
should be connected to the ground wire. 

Connect one ’phone terminal to bind- 
ing post No. 3, which is the top one 
located at the right of the set. 

The remaining binding post No. 4, 
which is located directly under No. 3, 
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THE “PICTURE DIAGRAM” OF THE HOOK-UP 


Ficure 1: 


This illustration shows the exact manner in which the instruments are 


placed on the panel and how the wires run in relation to them. All the parts are let- 
tered to correspond with the designations in the text and in the list of parts. 


ye 
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THE DIMENSIONS FOR THE CABINET 


FIGURE 3: 


This diagram (which contains the top, front, and side measurements 


for the hardwood cabinet) may be turned over for construction to a competent cabinet 
maker who can build it from these directions exactly the right sise for the panel. 


should be connected to the remaining 
terminal of the phones. 

Set the switch lever F on the second 
or third tap and rotate the small knob, 
which moves coil B, until both the coils 
A and B are in close inductive relation 
with each other. 

Then, rotate the dial of the condenser 
C until signals are picked up with the 
greatest intensity. 

By adjusting the small knob that is 
connected to coil B, so that coil B drops 
away from coil A, the selectivity of the 
set will be greatly increased. In other 
words, when coil B is close up to coil A, 
the condenser C will be found to tune 
broadly and by loosening the coupling 
between these two coils and at the same 


time slowly varying the condenser C, an 
adjustment will be found that will give 
signals from only one station, thus elim- 
inating interference. 

The crystal detector D needs no ad- 
justment, as it is of the permanent car- 
borundum type. 

The correct type of antenna to use 
with this receiver is a single-wire 
antenna with a horizontal section of 100 
to 150 feet in length. 

If the set is built correctly, as shown 
in the pictures and diagrams, the oper- 
ator, after he has become familiar with 
the tuning characteristics, will find that 
he gets exceptionally clear reception on 
the headphones with greater selectivity 
than is usual with a crystal receiver. 


WATT’S LAW IN A NUTSHELL 
Chalk Talks in Rait -NOE 


This is the second of a series of short, informative articles that 
are written for the radio novice. Keep them for reference. 
The first one explained Ohm’s law 


By J. W. GOOSTREE 


N the last chalk-talk we learned the 

value of a simple symbol in remem- 
bering Ohm’s law. Now, we'll use the 
same symbol to help us remember Watt's 
law. But, in the upper part of the nut- 
shell instead of having E (voltage) we 
will use W (watts), and in the lower half 
of the shell, we will put the symbols 
IXE. (Current times electro-motive 
force. ) 

Here then is Watt’s law in a nutshell: 


W 


—— 


IDEN 


W, covered with the finger tip, leaves 
IXE. (Current times electro-motive 
force); equal watts—the letter covered 
by the finger. 

Cover E and we have , watts di- 
vided by the current, equal electro- 
motive force. And I, covered, leaves 
Y , watts divided by the electro-motive 
force, equal current. 

We have only these two symbols to 
remember in order to have Ohm’s and 
Watt’s laws at our finger tips. 


Before we go any further, let us re- 
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HOW AN ELECTRIC CIRCUIT IS REPRESENTED 
Can you figure out this problem? When you try, remember that A and B 


Ficure 1: 


are connected through the ground just as though there 


fresh our memory on combined resistance. 

Resistances in series equal the sum of 
- the several resistances. 

To find the number of ohms of re- 
sistances in multiple, add the reciprocal 
of the several resistances and take the 
reciprocal of their sum. 

But, if there are only two resistances 


in multiple, the product of the two divided - 


by their sum is the quicker way to get 
your answer. 
Let’s try this circuit problem. 


- the 


were a wire between them. 


In Figure 1, between A and B, there 
are among other units, the following: 

Electro-motive force; volts. (E) 

Resistance; ohms. (R) 
Current; amperes. (I) 
Power; watts. (W) 

Neglecting the internal resistance of 
battery and the resistance of 
the connecting wires, how many volts, 
ohms, amperes and watts are there be- 
tween A and B? 

The answer will be given in Talk No. 3. 


Q The next Chalk Talk will explain “Current.” 


“Radio Movies for the Home” 


Unoer this challenging title the inventor of the Jenkins apparatus 
for transmitting pictures by radio (as first described in POPULAR 
Rapio for April, 1923) is now announcing a new and startling 


development of his creation. 


A full and authoritative descrip- 


tion of it_is now being prepared under the personal direction of 
Mr. C. Francis Jenkins himself, for exclusive publication in 
Poputar RADIO. 
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THE SET IS EASILY CARRIED ON A MOTOR TRIP 


In a few minutes the receiver is ready to receive programs while one stops along the 
road for luncheon. While the automobile is in motion the set may also be used to 
relieve the monotony of a long motor trip. 


How to Build a Carrying Case 


—For the “Town and Country” Receiver 


' By S. GORDON TAYLOR 


Here ARE THE ITEMS You WILL NEED— 


A—The “Town and Country” Portable Re- cap; 
ceiver which was described in full in the D—Nathaniel Baldwin “Phono Speaker 
May issue; Unit,” without base; 
B—Nazeley’s “Selecto” collapsible loop; E—Carrying case, working drawings 10! 
C—Radion loudspeaker horn, without phone which appear in Figures 1 and 2. 


The material used in the carrying case that is here described was half-inch 
mahogany; any other wood may be used, however, tf it is thoroughly sea- 
soned. The hardware used consisted of six nickel-plated hinges, one inch 
long by three-quarters of an inch when open (two used to each door); 
six one-inch eye hooks for door catches; two four-tnch sliding brackets 
for supporting the front door when opened; one leather strap with buckle, 
to serve as the carrying handle, forty-six inches by one inch; eight three- 
quarter-inch, 6/32 round-head, brass, machine screws, each with treo wash- 
ers and a nut, for anchoring the ends of the strap handle; miscellaneous 
wire nails, wood screws and glue. 


HE average self-contained, portable is high because usually the “B” batter 
receiver is expensive both in up- ies used in these sets are of the smallest 
keep and in first cost. The upkeep cost type and have a life that is only abot 
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one-sixteenth that of the large type that 
is used ordinarily with a receiver at 
_fhome. 


Because the cost of these small batter- . 


les is approximately half’ that of the 
jilarge type, the “B” battery expense of 
operas a multi-tube receiver that is 


is almost eight times that of the same 
receiver with large-sized batteries. Inas- 


From a photograph made for PopuLaR RADIO 


THE RECEIVER WHEN READY FOR USE 


Ais the “Toum and. Country” receiver; B the loop antenna, and C and D show the 
horn and the loudspeaker unit. E holds the batteries and houses the loop and the 
loudspeaker when they are not in use. 


HOW TO BUILD A CARRYING CASE 


‘yequipped with the small type batteries ` 
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much as “B” battery replacement rep- 
resents almost the entire upkeep cost of 
the receiver, it is evident that this cost 
will be extremely high when small bat- 
teries are used. l 

The carrying case which is described 
in this article, is sufficiently large to ac- 
commodate the full size “B” batteries 
which reduces the cost of operating the 
receiver. 
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CROSS-SECTIONAL VIEW OF THE CASE 


FicureE 1: This working plan, as well as 


the one on the opposite page, may be 


turned over to a cabinet maker if you do not want to build the case yourself. This 
drawing indicates where all the hardware is attached and gives the dimensions of 


the wood stock 


The first cost of the average portable 
receiver may be considered high because 
these receivers, on account of their ap- 
pearance, are not suitable for home use, 
and therefore they become an idle invest- 
ment for several months of the year. 

As against these disadvantages of the 
average portable receiver, there is usually 
the advantage of small size. However, in 
the case of a completely self-contained, 
portable receiver to operate on a loop an- 
tenna it is impractical to make the re- 
ceiver a “vest pocket” affair for the sim- 
ple reason that the number of tubes and 
instruments required, with batteries, can- 
not be squeezed into a container much 
smaller than a suitcase. Naturally such 


that ts used. 


a receiver is not suitable to be carried by 
hand, as on a hike, for instance. Assuming 
therefore, that the receiver is to be ar- 
ried in a motor car, a motor boat or in 
a train, it is only necessary that its size 
be limited to approximately that of a 
suitcase. When the case for the “Town 
and Country” receiver was designed these 
points were borne in mind. 

Besides, this is an all-year-round re 
ceiver as it may be removed from the 
carrying case and placed in one’s living 
room where it will appear as a standard 
7-inch by 18-inch cabinet and, finally it 
is sufficiently large to permit efficient 
spacing of the instruments without over- 
crowding. 
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HOW TO BUILD A CARRYING CASE 
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REAR PROJECTION OF THE CASE 


FIGURE 2: 


all the necessary measurements for completing the carrying case. 


This drawing (in conjunction with the one on the opposite page) gives 


It shows the 


three rear compartments for the batteries, the accessories and the drop panel that 
make the binding post strip accessible. 


Efficiency has not been impaired in 
this set nor has the cost been increased 
in making the receiver of small size. 

This receiver may be used in the case 
or it may be readily removed. In camp 
it is advisable to leave the set in its 
case to protect it from the weather and 
to facilitate moving it around. 


The specifications for constructing the 
carrying case are given complete in 
Figures 1 and 2. If you want to you 
may take these working drawings to a 


- cabinet maker or carpenter, who can 
- easily build the case from the drawings 


as they are sufficiently complete for him 
to use. 


The arrangement of the case, and of the 
equipment within it may be clearly seen in 
the accompanying illustrations. 

The receiver is slipped into the large com- 
partment through the hinged door that is pro- 
vided in the front. 

The “A” batteries fit into the compartment 
at the end, through the large door in the 
lower half of the rear. Through this same 
door the “B” and “C” batteries are placed on 
the shelf that is provided for this purpose. 

The space beneath this shelf serves as a 
place to carry the folded loop and base and 
the loudspeaker, also headphones if you use 
them. 

To assemble the complete receiver and equip- 
ment in the carrying case, connections to the 
loop and batteries are made from the binding- 
post panel at the back of the receiver. For this 
purpose, through the shelf upon which the re- 
ceiver rests, holes are cut directly under the 
binding posts which project from the back of 
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‘What Set Shall I Buy? 


LITTLE more than a year ago there were 
only a very few ready-made sets on the 
market. ‘Today there are about 140, ranging 
from small and inexpensive crystal receivers; 
which sell for as low as four or five dollars, to 
elaborate superheterodynes that run into the 
hundreds. Those that have been approved by 
the POPULAR RADIO LABORATORY will be p ic- 
tured each month until the series is complet ed. 
They will be accompanied by brief but 5 pe- 
cific and authoritative data concerning ther 
as a helpful guide to the broadcast listene AA d 
to the prospective listener who is thinking © of 
selecting the receiver that will best meet his 
special needs as well as the limitations imposed _ 
by his purse. 


The Pfanstiehl Receiver 


MANUFACTURERS NAME; Pifanstiehl Radio 
Company 

MopeL_; Number 7 

NUMBER OF TUBES; five 

Tyre oF TUNING; tuned-radio-frequency 

Tyre oF DETECTOR; vacuum- -tube 

RANGE ON PHONES; 4,000 miles 

RANGE ON LOUDSPEAKER; 3,000 miles 

Cost ComrLETE; $140.00 

ANTENNA RECOMMENDED; indoor or outdoor 

Kinp oF Tuses For R.F.; UV-20l-a 

DETECTOR TUBE; UV-201-a 

Aupio Turres; UV-201-a 

Tyre or “A” Battery; 6-volt storage 

Tyre or “B” Battery; 90-volt Sa -cell © 
storage 

DETECTOR “B” VOLTAGE; 22% volts 

WAVELENGTH RANGE; 210 to 570 meters 

NuMBER oF TUNING ContRoxs; three 

“A” BATTERY CURRENT UseEp; 1.25 ampers 


556 


‘Google 


“WHAT SET SHALL I BUY?” 


om‘a photograph made for POPULAR RADIO 


t The Crosley Receiver 


 ANUFACTURER’S NAME; The Giese Wadia 
Corporation 

ODEL; Model 50 

UMBER OF TUBES; one 

“(PE OF TUNING; 

TIPE OF DETECTOR; vacuum tube 

ANGE ON Puones; 500 to 1,000 miles 

‘INGE ON LOUDSPEAKER ;~500_ miles 

ist COMPLETE; $22, 45-- -. : 

-NTENNA RECOMMENDED ; outdoor — ange 

“np oF TUBES FOR R. F.; none 

‘TECTOR TUBE; standard detector tube 

DIO TUBES; standard amplifier, tubes 

“PE OF “A” BATTERY ;:to a Pe 

-PE OF “B” BATTERY; 22Y2-volt - xs 


regenerative 


TECTOR “B” VOLTAGE ;- -22%-volt . . D i 


;AVELENGTH RANGE; 200, to 600. meters 
"MBER OF TUNING CONTROLS ; one. 
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The Eagle Neutrodyne 


MANUFACTURERS NAME; Eagle Radio Com- 
pany 

MopeL; Model B batanced neutrodyne 

NUMBER oF TuBEs; five 

TYPE OF TUNING; tuned-radio-frequency 

TYPE oF DETECTOR; vacuum tube 


RANGE ON PHONES; 3,500 miles 


RANGE ON LOUDSPEAKER; 3,000 miles 
Cost COMPLETE; $175.00 


ANTENNA RECOMMENDED; outdoor 

Kino. OF. Tuses For R. F.; UV-201-a . 
DETECTOR TUBE; UV-200 and UV-201-a 
AUDIO Tūres; UV-201-a 

Tyre or “A” BATTERY; 6-volt 
Tyre or “B” Battery; 90-volt . 
Detector “B” VottTacE; 18 to 22% volts 
WAVELENGTH RANGE; 250 to 270 meters 
NuMBER OF TUNING CONTROLS; three 

“A” BATTERY CurrENT Usep; 134 amperes 
“B” Batrery Current Usep; 26 milliamperes. 


v 
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The Dayfan Receiver 


MANUFACTURERS NAME; Dayton Fan & 
Motor Company 

MopeL; Number 7 

NUMBER OF TuBEs; four 

Tyre oF TUNING; tuned-radio-frequency 

Type oF Detector; UV-200 or UV-201-a 

RANGE ON PHONES; 4,200 miles 

RANGE ON LOUDSPEAKER; 4,200 miles 

Cost CoMPLETE; $98.00 

ANTENNA RECOMMENDED; single wire, 70 to 
120 feet 

Kinp oF Tupes ror R.F.; standard amplifier 
tubes 

DETECTOR TuBE; standard detector tube 

Avupio Tupes; standard amplifier tubes 

Type or “A” BATTERY; 6-volt storage 

Tyre or “B” Battery; 90-volt dry-cells 

Detector “B” VoLtTaGE; 22'%4-volt dry-cells 

WAVELENGTH RANGE; 200 to 600 meters 

NUMBER OF TUNING CONTROLS; three 

“A” BATTERY CURRENT USED; one ampere 


“BY” BATTERY CuRRENT Usep; 9 milliamperes. 
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The Radiola Super-eight 

MANUFACTURERS NAME; Radio Corporatii 
of America 

MopEL; Super-VIII 
NUMBER OF TUBES; six 
Tyre oF TUNING; superheterodyne 
Tyre oF Detector; UV-199 
RANGE ON LOUDSPEAKER; (not stated) 
Cost CoMPLeTE; $425.00 
ANTENNA RECOMMENDED; loop 
KiNp oF Tures ror R. F.; UV-199 
Detector Tust; UV-199 
Avupio Tuses; UV-199 
Type or “A” BATTERY; 6-volt, dry-cells 
Type oF “B” BATTERY; 6-volt, dry-cells 
Detector “B” VoLTAGE; 45 volts 
WAVELENGTH RANGE; 220 to 550 meters 
NUMBER OF TUNING CONTROLS; two 
“A” BATTERY CURRENT USED; .36 ampere 
“B? BATTERY CURRENT Usep; 12 milliamperey 


coma Google 


“WHAT SET SHALL I BUY?” 


yom a photograph made for PopuLAR RADIO 
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The Airway Receiver 


” ANUFACTURER’S Name; Airway Electric Ap- 
pliance Corporation 


ODEL; Number 51 

UMBER OF TUBES; five 

ČIPE OF TUNING; tuned-radio-frequency 

“pe oF DETECTOR; vacuum tube 

"NGE ON Puones; 3,000 miles 

.NGE ON LOUDSPEAKER; coast to coast 

sr; $125.00 l 

TENNA RECOMMENDED; outdoor 

ND oF TUBES FoR R.F.; 6-volt 

TECTOR TusE; 201-a or 30l-a 

‘mo TUBES; same as above 

PE oF “A” BATTERY; 6-volt 

‘PE oF “B” BATTERY; same as above 

‘rEcTOR “B” VoLTAGE; 45-volt 

AVELENGTH RANGE; 220 to 550 meters 

‘MBER OF TUNING ConrtTROLS; three 
BATTERY CurRRENT USED; 6-volt 

' BATTERY CURRENT Usen; 90-volt. 


a 
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The Atwater Kent Receiver 


MANUFACTURERS NAME; Atwater Kent Man- 
ufacturing Company 


MopeL.; Number 20 

NuMBER OF TUBES; five 

TYPE oF TUNING; tuned-radio- frequency 
Tyre or Detector; vacuum tube 

RANGE ON PuHoNEsS; 2,000 miles 

RANGE ON LOUDSPEAKER; 1,500 miles 
Cost Compete; $100.00 
ANTENNA RECOMMENDED; 
Kinp oF TusBes For R. F.; 6-volt 
Detector Tuse; 6-volt 

Avupio TuBEs; 6-volt’ 

Tyre or “A” BATTERY; 6-volt 

Type or “B” BATTERY; 90-volt 

Detector “B” VoLTaAGE; 2214-volt 
WAVELENGTH RANGE; 200 to 550 meters 
NUMBER OF TUNING CoNTROLS; three 

“A” Batrery Current Usep; 144 amperes 


“B” Battery Current Usep; 20 to 30 milli- 
amperes. 


outdoor or indoor 


. 


WHAT READERS ASK 


the variometer, VAR. The three tubes take 
about 34 of an ampere on the filaments and 
about 5 milliamperes plate current. 


What Is a Kilocycle? 


Question: Some of the broadcast- 
ing stations are recorded in kilocycles 
rather than in wavelength. Just what 
A does the word “kilocycle” stand for? 

M. HUNTER 


Answer: A kilocycle means a thousand 
cycles (“kilo” meaning thousand). When you 
: notice that the frequency of any broadcasting 
' Station is given in cycles or kilocycles instead 
- of in wavelength, you should remember that 
_this applies to the frequency of the wave that 
“is being transmitted. In other words, if a 
station is designated as transmitting at a fre- 
=quency of 86 kilocycles, it means that the oscil- 
„lating current in the antenna of this station 


vibrates at the rate of 86,000 cycles a second. 


«Of course, the frequency of this current deter- 
;mines the wavelength on which the station 
transmits as the velocity of the transmitted 
-wave is constant. 


The Ground Clamp 


Question: I have tried four or five 
imes since I have obtained my new radio 
set to solder a wire on to the cold water 
wpe. At first I tried to do it with an 
ordinary tinsmith’s soldering iron, but the 
ton became cold before the solder would 
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melt on the pipe. Since then I have 
made numerous attempts to do the same 
job with an electric soldering iron that I 
have purchased especially for doing this 
job. It also fails to heat the pipe enough 
to melt the solder. I have had to use just 
a wire wrapped around the pipe. Is there 
not a way to make a more satisfactory 
connection ? 
G. S. Kinney 


ANSWER: Of course, you would not be able 
to make a good soldered joint to the pipe while 
the water is still flowing in the pipe, as the 
temperature of the pipe could never get above 
100 degrees Centigrade, which is the boiling 
point for water. We recommend that you buy 
a ground clamp for this purpose. A suitable 
ground clamp can be obtained from any radio 
store. 


Changing to Single-control 


QUEsTION: I have a two-stage, radio- 
frequency amplifier with three condensers 
for tuning. Would it be possible for me 
to incorporate the two last stages into 


_single-control, as shown in an article in 


the April issue of Poputar Rapiro? I 
have noticed that these two dials run ex- 
actly the same throughout the whole scale 
of dial settings and I think I could use a 
double unit instead of the two separate 


THE CIRCUIT DRAWING FOR THE NEUTRODYNE 
Figure 1: This diagram shows the hook-up for a single-stage neutrodyne with a 
regenerative detector and a single stage of transformer-coupled audto-frequency. 
amplification. 
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units for tuning these two tuned stages. 
The antenna circuit condenser I notice 
varies slightly. Will it be practical to use 
the same condenser I have now in the set 
in the first stage and replace the other 
two with a multiple tuning unit? 
WILLIAM TIMMONS 


ANSWER: This scheme would be practical 
and it is the one that we should recommend 
as the simplest and most satisfactory for the 
ordinary amateur to follow. It will reduce the 
tuning controls to two, one of which (the sec- 
ond one) may be logged and the first rotated 
until the signals from a given station are re- 
ceived with the greatest intensity. 


Combination Radio-frequency 
Circuit with Regenerative 
Vacuum-tube Detector 


QuesTIon: Kindly examine the en- 
closed diagram for a receiver that I am 
constructing at home; if it is all right 
for me to use, send it back to me with 
your O. K. If not, will you please 
draw for me a corrected diagram in 
your magazine that will show the same 
general type of circuit? Is it practical 
to use the two stages of untuned radio- 


POPULAR RADIO 


frequency amplification with the other 
tuned stage? 


WILLIAM AUSTIN 


The scheme that -you have out- 
lined is practical, but you have a couple of 
faults in the circuit diagram. In Figure 2, you 
will find the circuit re-drawn correctly; you 
should have good results with it. The parts 
you will need for the set are the following: 


ANSWER: 


Li—Honeycomb coil, size L-50; 

L2—Honeycomb coil, size L- 50; 

L3—Honeycomb coil, size L-25; 

VCl and VC2—variable condensers, 0005 
mfd.; 

RFT1 and RFT2—fixed radio-frequency am- 
plifying transformers ; 

C—mica fixed condenser, .0005 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—grid-leak, 2 megohms; 

Rl—flament rheostat, 6 ohms; 

R2 and R3—filament rheostats, 20 ohms; 

P—potentiometer, 400 ohms ; 

AF T—audio- frequency amplifier 

former; 
J—single- circuit A 


trans- 


Use standard, hard, amplifier tubes through- 
out the circuit. The coils, L1 and L2 should 


be mounted in a double coil mounting, so that . 


the coupling between them may be varied to 
control regeneration in the detector circuit. 
The antenna is tuned by means of condenser 
VC1 and the input circuit to the detector is 
tuned by means of condenser VC2. 


THE TRANSFORMER-COUPLED CIRCUIT 


FIGURE 2: 


Circuit for two-stages of transformer-coupled amplification 


and one-stage of tuned-radio-frequency amplification with a regeneratwe 
detector and a single-stage of audio. 
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WHAT READERS ASK 


x Insulators for the Antenna 


_ QUESTION: What type of insulator do 
7 you recommend as especially good for an 
outdoor receiving antenna? 


F. MacDoNnaLpD 


z: Awswer: Use either a glass or porcelain 
insulator, moulded in one solid piece without 
vany metal parts. The insulator should have a 

number of corrugations along its surface. If 
„a porcelain insulator is used, it should be the 
a glazed type. 


as 


= Static Charges on an Antenna 
QUESTION: I recently noticed a little 
ticking sound inside of my receiving set; 
, upon lifting the lid and looking about, I 
“noticed a little spark between the plates 
„of my antenna, series condenser. The 
crate of discharge across these plates re- 
mained constant for a while and then 
slowed up until finally the sparks oc- 
_curred about once in every three or four 
‘seconds. Finally they ceased altogether. 
:{ disconnected all the batteries from the 
“set, but this did not affect the spark. 
„Where was the electricity coming from? 


C. A. HUNTER 


ANSWER: This discharge from antenna to 


“round was due to an electrostatic condition by 
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which the antenna (which is insulated from 
ground by the air space between the plates of 
your variable condenser) became charged. 
When the voltage of this charge became high 
enough to break down the gap between the 
plates of the condenser, a small spark jumped 
the gap and made the clicking sound. This 
charging of an antenna often occurs when 
there is a sudden change in temperature or 
when some other unexplained atmospheric con- 
dition prevails. It is quite harmless. 


Circuit for the New A.C. Tubes 


QUESTION: In the May issue of Por- 
ULAR RADo is an announcement of a new 
A.C. tube called the “McCullough” tube. 
Can this tube be used in-any regular re- 
ceiving set, or does it need a special ap- 
paratus to go with it? Can I use the 
tube in the set I already have, or would 
I have to use a circuit of special design? 
I am interested in the possibilities that 
this tube offers, particularly if it can be 
incorporated in ordinary receivers. 


F. A. REARDON 


ANSWER: The new “McCullough” A.C. 
tubes can be used in a few of the ordinary tube 
circuits if they are modified slightly. However, 
it might be difficult for the unskilled man, who 
is not familiar with the special characteristics 
of these tubes, to incorporate them in his own 
set. In this number of Poputar Rapio (see 
page 511) is an article that tells how to build 
a set using five of these tubes and that ex- 
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plains how to use these tubes. The most im- 
portant fact to keep in mind when using the 
new A.C. tubes is that they operate best as 
audio-frequency amplifiers with 90 turns on the 
plate and 4%4 volts “C” battery. As detectors, 
they operate best with no “C” battery and with 
a direct return from the grid to the cathodes 
and with 67% volts on the plate. As radio- 
frequency amplifiers, their best operation is 
with 67% volts on the plate and with a 41⁄2- 
volt “C” battery. 


A Receiver for Short-wave 
Reception 


QuEsTION: Please give me a circuit 
design and constants for a regenerative 
receiver in which one-stage of audio- 
frequency amplification is employed. I 
want to use the receiver on short-wave 
transmitters. I would like to make coils 
for this receiver myself; please give me 
the proper sizes for them. 

T: A. Reavy 


The circuit you have requested is 
You will need the fol- 


ANSWER: _ 
shown in Figure 3. 
lowing parts: 


L1—Honeycomb coil, size L-25 (with 12 turns 
removed from the outside) ; 

L2—Honeycomb coil, size L-25; 

L3—Honeycomb coil, size L-25 (with 10 turns 
removed from the outside) ; 
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L4, L5 and L6—choke coils; 

VCl—variable condenser, .0005 mfd.; 

VC2—variable condenser, .0003 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid-leak ; 

R1—filament rheostat, 6 ohms; 

l2— filament rheostat, 20 ohms; 

AFT—audio-frequency amplifying 
former ; 

TEL—telephones. 


trans- 


Coils L4, L5 and Lo should be made by 
winding 70 turns of No. 38 DSC wire ona 
bakelite tube that is 2 inches in diameter. It 
is recommended that a UV-200 tube or C-300 
tube be used for the detector and any of the 
seers hard, amplifying tubes for the ampli- 

er. 


Metal End-plates vs. Insulated 
End-plates 


QuEsTIon: Which do you believe to 
be the lowest type of construction, the 
variable condenser employing metal end- 
plates or one employing end-plates of 
dielectric material ? 

T. HOLTEN 


ANSWER: Your question has no bearing 
upon dielectric loss in a variable condenser. It 
is possible to make variable condensers by 
either of these two methods and reduce the 
dielectric loss in both types to about the sam 


HOW TO HOOK-UP THE SHORT- 
WAVE RECEIVER 


Fiure 3: Hook-up for a short-wave reger 

erative receiver with a single-stage of audio 

frequency amplification for use with heod- 
phones. 
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THE CIRCUIT DIAGRAM FOR THE CRYSTAL RECEIVER 


FIGURE 4: 


A novel single-tube and crystal detector receiver, which should 


enable the experimenter to become familiar with regeneration and radio- 


frequency amplification. 
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minimum limits. The problem in getting a 
low-loss condenser is to have the electro- 
static field distributed throughout a very small 
area of dielectric, and also to use a dielectric 
substance which inherently possesses low di- 
electric loss, or in better terminology, one 
which possesses high efficiency as a dielectric. 

A metal end-plate is, however, of use in a 
number af circuits as a shield for the rotor 
plates in eliminating body capacity from the 
operator’s hand. The same thing can be done 
with a dielectric end-plate by placing a small 
shield on the panel. 

The question of comparison of eddy-current 
losses in these two types of condensers is 
rather foolish, because if the tuning coils are 
placed so that currents are generated in the 
end-plates of the metal end-plate condenser, 
they will also be induced in the rotor plates 
of the dielectric end-plate condenser, and the 
difference in the losses of the two would be so 
small, that they would furnish no talking point 
whatsoever. 

In fact, there is not much to choose between 
these two types, if they are both well-designed 
and well-made articles constructed of the best 
materials. 


A Simple Radio-frequency 
Circuit 
QUESTION: Please give me a hook-up 


for an experimental circuit that: em-- 


braces one-stage of radio-frequency am- 


- the complicated ones. 


This circuit has quite a remarkable range on the 
headphones. 


plification with regeneration and a crys- 
tal detector. I am interested in simple 
experimental hook-ups, but I have not 
yet progressed far enough to conquer 
Will you give me 
an easy one to start in on? 

Wittiim R. DUNN 


ANSWER: You will find the diagram of a 
remarkable circuit shown in Figure 4. This 
circuit is marked for its simplicity of con- 
struction and operation and its capacity to pick 
up DX signals. The parts you will need are 
the following: X 
L1 and L2—Honeycomb coils, size L-50; 
VC1 and VC2—variable condensers, .0005 

mfd.; 
DET—crystal detector: 
R—filament rheostat, 20 ohms; 
P—potentiometer, 400 ohms; 
TEL—telephones. 


Use one of the standard makes of hard 
amplifier tubes, such as the UV-201-a, C-301-a, 
De Forest DV-3 or Brightson “True Blue” 
tubes or others. Coils LI and L2 should be 
mounted in a double coil mounting, so that 
the coupling between L2 and LI may be varied 
to control the regeneration in co-operation with 
the condenser VC2. Practically all the tuning 
to wavelength is done with condenser VCI. 


IN THE WORLD’S | 
LABORATORIES + 


< 


Conpuctep By Dr. E. E. FREE 


Can Chemicals Be Distinguished 
by Radio Emanationsr 


A rew weeks ago in London the Royal 
Society of Medicine listened to a report 
which has been widely interpreted in the Brit- 
-ish newspapers as supplying some scientific 
evidence. in 
‘dwindling cult of Dr. Abrams.* This inter- 
pretation is entirely incorrect and before the 
incident is seized upon for the benefit of 
Abrams’ practitioners in this country it is de- 
sirable to-make the real facts as widely known 
‘as possible. Furthermore, the experiments 


newly reported have considerable interest, al- - 


though they cannot yet be called really con- 
vincing. 

The experiments have to do with the work 
of Dr. W. E. Boyd, of Glasgow, Scotland. 


Dr. Boyd began by experimenting. with the - 


Abrams apparatus and methods. He soon 
abandoned them. There survived, neverthe- 
less, a conviction that some kind of radiation 
might be ‘given off by- living bodies and by 
chemicals and other substances and might be 
detected... The Abrams: methods, although use- 
less themselves and surrounded by a vast: ac- 


cretion -of fraud and quackery, might contain, ` 
of some new and 


-Dr. Boyd felt, the germ 
true idea. , . 


After a time Dr. Boyd’s experiments came . 
to the attention of London physicians and’ 


scientists. A committee was sent to Glasgow 
to inspect the experiments. The, test selected 
was the very simple one of distinguishing, by 
Dr. Boyd’s methods,. between: two samples 
of medicine known:.to the inspecting scientists 
but unknown to the operators of the apparatus. 
The tests were’ prevailing successful; much 
more so, it is reported, than could be explained 
by the laws of chance. A report of these tests 


was then presented: to the London Society by . 


Sir. Thomas Horder. | eT 
Dr. Boyd’s apparatus resembles that of the 


* For an account of the Abrams ideas and their 
failure to stand up under test see Poputar Rapro, for 
November, 1924, page 506.- - . 


favor of the discredited and. 


` - pages 177-181 (January 24, 1925). 


Abrams cult in that the mysterious “reactions” 
on the skin of a human “subject” are employed 
as the detector of what is going on.y It dif- 
fers from the Abrams devices in consisting of 
standard units of resistance, inductance, capac- 
ity and the like. It is reported that an essen- 
tial of success is the complete shielding of the 
apparatus against all forms of stray electro- 
magnetic waves. 

The explanation of the Glasgow successes 
remains in doubt. There is no reason what- 
soever to impugn the complete good faith of 
Dr. Boyd. His interpretation is that radiations 
(he calls them “emanations”) are given off by 
most substances and that these radiations en- 
abled his apparatus to distinguish between the 
test specimens of medical chemicals. It may 
be so, but scientists as a whole remain uncon- 
vinced. A great deal more experimentation is 
necessary to establish so revolutionary a con- 
clusion. 

~The necessary inclusion in the “circuit” of 
so variable and undependable an indicator as 
the body of a human subject is still—as it was 
with Abrams—a cause of extreme. suspicion 
that the results are psychological rather than 
physical. Dr. Boyd is reported to be working 
toward the elimination of the human “subject” 
and the substitution of a vacuum-tube device. 
This would go a long way toward establishing 
his case. 

Meanwhile there is small comfort for the 
Abramsites in the Glasgow results. Dr. Boyd 
specifically denies that his results confirm or ' 
support the Abrams methods. In his report ' 
to the London meeting Sir Thomas Horder | 


-t “Electronic Reactions,” a report of a communi- 
cation, made to the joint meeting of the Sections of. 
Medicine and Electro-Therapeutics of the Royal Society | 
of Medicine, on January -16, 1925,: by Sir. Thomas, 
Horder, on behalf of himself, Dr. C. B. Heald, Colonel - 
H. P. T. Lefroy, Mr. Whately. Smith and Mr. M. D. 
Hart. Published in the Lancet. (London), vol. 208. 
( 1 ; . A more complete 
account of the Committee’s investigations has been is- 
sued as a pamphlet entitled “A Preliminary Com- 
munication Concerning the ‘Electronic Reactions’ of 
Abrams with Special Reference to the ‘Emanometer’ 
Technique of Boyd,” by Sir Thomas Horder. ohn 
Bale Sons and Danielson, London, 56 pages, 1925. 
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went even farther. “It is impossible to empha- 
size too strongly,’ he said, “that nothing in 
this communication is to be taken as implying 
that any correlation . . with pathological 
conditions has yet been shown, or a fortion 
that any justification—physical, pathological, 
nosological or-clinical—exists for the direct 
use of either the Abrams or Boyd apparatus in 
diagnosis or treatment.’ The ` notorious 
“Electronic Reactions of Abrams’”—frequently 
called “E. R. A’’—remain as completely dis- 
- credited as they have always been since they 
were first subjected to scientific test. 


Discovering Another Universe 


WHEN an earthly astronomer looks out into 
the depths of space he sees not only a vast 
assemblage of stars but also a considerable 
number of curious spiral-shaped 


clouds of 


Bureau of Standards 
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shining matter, the so-called spiral nebulas. 
Most of these are too small to be visible to the 
naked eye but a good telescope shows them 
very well. 

Their exact nature has always been a good 
deal of a mystery. Some astronomers have 
believed them to be relatively small, indicating, 
perhaps, `a solar system in course of formation, 
a stage similar to one that our own earth and 
sun and planets may have passed through a 
few billion- years ago!- Other astronomers have 
believed the nebulas to be much vaster objects; 
true universes, each one more or less like the 
cloud of stars of which our sun is one. 

One of the most important papers presented 
at the recent meeting of the American Astro- 
nomical Society, in Washington, was a report, 
read by Professor Henry Norris Russell of 
Princeton, on some recent investigations on 
this subject by Dr. E. P. Hubble of Mount 


A CAGE THAT HELPS TO KEEP OUT STRAY WAVES 


The United States Bureau of Standards has constructed this cage of copper-wire 
netting, inside which radio apparatus may be placed for the prevention of inter- 


ference from outside sources. 


Dr. Boyd makes use of a similar shtelding procedure 


in his experiments on the supposed “emanations” from chemical substances. 
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Wilson Observatory.* Dr. Hubble has suc- 
ceeded in obtaining, by a rather complicated 
astronomical method, a measure of the dis- 
tance of two of these nebulas from the earth. 
The figures are staggering. They come out as 
nearly a million light-years, approximately 
5,500,000,000,000,000,000 miles. 

This distance reaches far beyond any pre- 
vious estimate for the size of the visible uni- 
verse and far beyond any possible figure for 
the dimensions of the group of stars to which 
we, belong, this group including all the stars 
that we can see with the unaided eye. It is 
probable, therefore, that the spiral nebulas 
are really not parts of our own particular uni- 
verse at all but are other “island universes” 
set off at vast distances in the depths of space. 

To the person endowed with even the least 
bit. of philosophic imagination the most inter- 
esting feature of this new and remarkable 
discovery is the way in which it expands the 
limits of our knowledge on the upper end of 


* Dr. Russell reports this paper in the Scientific 
American (New York), vol. 132, page 165 (March, 
1925). There is a brief report by Science Service, 
Washington, D. C., in Science (Lancaster, Pa.), vol. 
61, number 1573, page x (February 20, 1925). 
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the size-scale, much as increasing knowledge 
of the atom has expanded it on the lower end. 

In the realm of the very tiny we now know 
the minute universe of the atom. Above this 
in size comes the realm of ordinary things 
such as we touch and see and taste here on 
earth. Next is the solar system; vast when 
compared to ordinary objects, tiny when com- 
pared with the spaces between the suns of 
our particular universe, the suns which we call 
the stars. And now, if Dr, Hubble is right, we 
must add a still larger unit to our picture. 
There are other complete universes off in 
space, universes as large or larger than our 
own. Each of them possesses, no doubt, its 
millions or billions of stars. Each may have 
its solar systems, its planets like the earth, pos- 
sibly its creatures who touch and see and taste 
things as do we. 

And each of them has, we know, its atoms 
like our own atoms, for the spectral lines of 
these far off atoms of hydrogen and helium 
and other elements come to us from Dr. 
Hubble’s most distant nebulas exactly as they 
do from atoms of these same chemical ele- 
ments here on earth, 

In some of the nebulas, in fact, as well as in 


ANOTHER UNIVERSE FAR OFF IN SPACE 


_ Recent measurements made by Dr. Hubble, of Mount Wilson Observatory, show 
that this great nebula is so far away from the earth that light, which moves at the 
same rate as radio waves (186,000 miles in a second) needs over a million years to. 


reach us. 


We see the nebula not as it is, but as it was long before there were any 


men on earth, 


Google 
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From a photograph made for PopuLar RADIO 


AN APPLICATION OF PIEZO-ELECTRICITY IN RADIO 


The property of quartz crystals, by virtue of which they become electrified under 
pressure or strain, has been applied in this piezo-electric oscillator, designed for . 
use as a standard. wavemeter and constructed by the General Radio Company. In 
. the small case between the fingers is a tested quartz crystal. It will oscillate at one 


definite frequency only. 


Resonance of this definite frequency with that of any 


oscillation entering through the coupling coil at the right is indicated by the meter 
in the center. 


the hotter and whiter stars, there is reason to 
beheve that atoms are being made and re-made 
by transformations of the atomic structure. 
The distances of the great nebulas are so vast 
that the amount of light ‘energy which they 
are sending out must be almost incomprehen- 
sibly enormous. Otherwise we would not see 
them at all. The source of this energy is not 
known surely, but there is much reason to 
believe that it comes mainly from the trans- 
formations of the atoms of matter. 


The Earthquake Left 
Radio Alone 


On the evening of Saturday, February 28, 
1925, the northeastern part of the United 
States was visited by a sharp but practically 
harmless earthquake. Millions of people felt 
the shock, buildings were shaken, minor dam- 
age was done here and there. Because of the 
time of the evening and the area covered by 
the shock it is certain that many thousands of 
persons were listening at radio receivers at the 
time. Nevertheless, there has been no report 
of any unusual crash of static or other dis- 
turbance accompanying the tremblor. 


In at least one instance an experienced radio 
engineer (Mr. Greenleaf W. Pickard) was 
actually engaged in measuring the field strength 
of a distant station at the instant of the shock. 
No disturbance was observed. 

This negative result is more important than 
it might seem. It has been claimed, notably 
by several French scientists, that earthquakes 
are accompanied and preceded by unusual dis- 
plays of static. It is not impossible that this 
be true. The rocks of the earth are composed 
in large part of the mineral called quartz. This 
mineral has the property, you remember, of 
generating an electric impulse when subjected 
to stress—the so-called piezo-electric property.* 
It would be by no means surprising, therefore, 
if the vast forces released by an earthquake 
and the tremendous rock masses which it sets 
into vibration caused a considerable release of 
piezo-electric forces, with a resultant effect on 
radio reception or on the production of static. 

That no such effect was observed at the 
instant of the earthquake of February 28 is 


* On the piezo electric properties of quartz see the 
article by Professor Walter G. Cady in POPULAR 
Rapio for April, 1925, pages 357-365. 
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an interesting fact opposing any idea that these 
piezo-electric effects may be important. 

It is desirable, of course, that one addi- 
tional group of investigators be heard from. 
This is the group of scientists who keep con- 
tinuous records of the magnetic constants of 
the earth and of related characteristics of the 
earth’s electricity. There has been no report 
as yet of any earthquake effect observed on 
these records but it does not appear that any- 
one has looked for it very carefully. 


Designating Radio Waves 
by Octaves 


THE designation of radio waves by wave- 
length has so many disadvantages from the 
viewpoint of the scientist that there is con- 
tinual effort to alter the system, as, for ex- 
ample, the recent attempt—which seems largely 
to have failed—to persuade the fans to talk in 
cycles or in kilocycles. Now comes a new plan 
pointed in the same direction, a plan which 
borrows its essential idea not from electrical 
engineering but from music. 

Everyone knows that the notes in modern 
musical notation are divided into successive 
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series of eight notes, or “octaves,” one octave 
coveting a frequency range equal to twice the 
frequency of its first note. One of the notes 
called “C” on the piano has, thus, a frequency 
of approximately 256 cycles a second. The 
octave above this is twice 256, or 512 cycles 
a second. The next octave is 1,024, the next 
is 2,048, and so on until the limit is reached. 
In a recent paper submitted to the Institution 
of Electrical Engineers, in London, Lieutenant 
Colonel K. E. Edgeworth, late of the British 
Royal Signal Corps, and Mr. G. W. N. Cob- 
bold, advocate the application of this same 
octave system to radio.* If the beginning of 
the series of octaves be set, arbitrarily, at a 
frequency of one cycle a second and if each 
octave above this be numbered in succession, 
a radio-frequency of 500- kilocycles (600 
meters) will lie almost at the beginning of the 
nineteenth octave and will be designated, in fig- 
ures, as a “pitch” of 18,932 octaves. 
short radio waves (five meters or thereabouts) | 
will range upward into the 26th octave. l 


* “The Measurement of Frequency and Allied 
Quantities in Wireless OSEA aphyy by -Lieut.-Col. 
K. E. Edgeworth and G. Cobbo bold. Advance 
proof from the ENON of Electrical Engineérs 


(London), 1 page, 1925, to be published in the Journal 
of that Institution. 
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A SCIENTIFIC STANDARD OF PITCH 


Musical tones are designated in 


“octaves,” 
the frequency of the note with which it began. 


each octave ending on a note just twice 
This tuning fork ts driven by the 


electro-magnetic coil placed between its arms and has a definite “pitch” Ore Le auen cy 


This same method of “pitch” 


and “octaves” 


is now proposed for the designation 


of radio frequencies. 


died Google 


Ts Tt ye 


IN THE WORLD’S LABORATORIES 571 


Sound frequencies, the frequencies of light 
waves and, indeed, any frequencies whatso- 
ever, will fit into this system. Visible light 
rays, for example, will lie in the 41st and 42nd 
octaves. 

It is pointed out by Colonel Edgeworth and 
Mr. Cobbold that many modern calculations of 
radio waves, as, for example, those dealing 
with the interference of two broadcasting sta- 
tions with each other, depend on the propor- 
tional difference in their frequencies. This 
proportional difference is indicated immediately 
and directly by the octave number, or “pitch.” 


` This is not true—as we know all too well— 


with the wavelength numbers now in use. 


No Promise of Cancer Cure in 
French Radio Experiments 


THERE is a group of diseases of plants known 
as the galls, these diseases being characterized 
by the growth on the plant stem of rounded, 
tumor-like masses looking not unlike some of 
the fungi that grow at times on the dead trunks 
and stumps of trees. These galls are really 
true plant tumors, similar in many ways to 
the tumors that grow in the human body. They 
have been studied in great detail by the scien- 
tists of the United States Department of Agri- 
culture and elsewhere and they are believed 
to be produced by tiny microscopic organisms, 
probably of bacterial type, which invade the 
plant tissue and set up an irritation resulting 
in the growth of the gall. 

A group of scientists in Paris has now re- 
ported some remarkable results of exposing 
plant galls of this type to the action of very 
high-frequency radio waves.* The waves used 
were of approximately 150,000 kilocycles, cor- 
responding to a two-meter wavelength, but it 
does not appear that the radiation was espe- 
cially well controlled as to frequency, so it is 
probable that the waves employed were actu- 
ally much mixed and consisted merely of a 
“mushy” series of radiations all being, how- 
ever, very short as radio waves go. 

The plant galls used were obtained experi- 
mentally by injecting into the stems of healthy 
plants (for example, of the common gera- 
nium) cultures of micro-organisms known to 
produce galls, this being a well-known method 
of gall production worked out originally by 
Dr. Erwin F. Smith of the United States De- 


* “Therapeutic Trials with Experimental Cancer of 
Plants,” by A. Gosset, A. Gutmann, G. Lakhovsky and 
J. Magrou. Radio-Revue (Paris), vol. 3, page 135 
(August, 1924); ‘Microbial Radiations and Cellular 
Oscillations,” by Georges Lakhovsky. Radio-Electricité 
(Paris), vol. 5, pages 397-399 (October 25, 1924); 
“High-Frequency Radiations and Living Beings,” by 
Georges Lakhovsky. Radio-Revne (Paris), vol. 3, 
pages 210-214 (November, 1924). 


partment of Agriculture. Galls were produced. 
lf the infected plants were left alone these galls 
grew until the plant was killed. 

Some of these experimental plant tumors 
were then exposed to the short-wave radiation. 
In a few days the galls began to decrease in 
size. After a few days more the gall dropped 
off altogether, leaving the plant apparently as 
healthy as before the injection of the gall- 
forming micro-organisms, 

These results are extremely interesting and 
there seems no doubt that they are real as far 
as they go. The short-wave radiation did re- 
sult, one may conclude, in some damage to 
the invading micro-organisms so that they died 
and ceased to trouble the plant, or else in 
some stimulation to the plant so that its tissues 
were able to repel the microscopic invaders 
and throw off the gall. In any case the plant 
was “cured.” 

There is necessary, however, a very impor- 
tant caution. Although these plant galls have 
been called, with some justice, plant “cancers” 
and although it is true that they do resemble 
in certain superficial ways the cancerous 
growths that constitute such a scourge to 
mankind, it emphatically does not follow that 
the plant cancers and the human cancers are 
the same or that the French experiments with 
high-frequency radiation imply any immediate 
hope of treating human cancers in a similar 
way. : 

Among the victims of human diseases none 
have been more a prey for quack and charlatan 
than those unfortunates who are attacked by 
cancer. The new French investigations have 
been instantly seized upon, as was inevitable, 
by these unscrupulous vultures of misfortune. 
We hear of a score of “radio cures” for 
cancer and related diseases in support of some 


of which the French work has been cited. All 


this is pure moonshine. 

It is probable that cancer will be conquered 
some day. Vast resources from the medical 
professions are being focused on the disease. 
It is possible, too, that the work of M. Lak- 
hovsky and his collaborators will prove to be 
important scientifically and even practically. 
But this work offers, so far as anyone can see 
at present, no hope of a cancer cure, by radio 
or by anything else. he a 

Let us see to it that advances in radio—how- 
ever important and useful they may be—are 
not used to mislead and despoil the public nor 
to arouse false hopes which can do nothing but 
harm. There are two treatments for cancer; 
radium and the surgeon’s knife. Both must 
be used by expert specialists. Either may cure 
in favorable cases. That, at present, is all that 
science can do for the cancer victim. “Radio 
cancer cures” are a despicable form of fraud. 


How to Build an Amplifier 


In Poputar Rapo for July will appear a complete description of a two- 
stage resistance-coupled amplifier. for use with any of the receivers de- 
scribed in the series “Simple How-to-Build Articles for Beginners.” 
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Large Copper Crystal Is Best 
Electric Conductor: 


In this department have been described the 
large crystals of copper, three or four inches 
long, which have been produced recently in the 
laboratories of the General Electric Company.* 
At the meeting of the American Association 
for the Advancement of Science, held in Wash- 
ington during the last week of 1924, Mr. Davey 
of that company described some remarkable 
results obtained in measuring the electric con- 
ductivity of these large single crystals of the 
red metal.+ Under certain conditions the con- 

* “The Electrons Inside Crystals,” 
for January, 1925, page 82. 

t “Preliminary Report on a Super-Conducting State 
of Copper,” by Wheeler P. Davey. Pāper presented 
to the meeting of the American Association for the 


Advancement of Science, .Washington, D. C., Decem- 
ber 31, 1924. 
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U. S. Bureau of Mines 


- ingly tiny. They can be seen, as-eryst 
under a powerful microscope, It. swag fow found, 


_ remains the’same. - ; 2 
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ductivity. found was thirteen percent greater 
than that of ordinary copper, which -means t is that 
it was`greater even than the usual _ quality. of 
metallic - silver, hitherto -supposed. to be -the 
best of all metallic- conductors of electri icity. 

In ordinary copper the metal is really ` crys- 
talline but the individual crystals are eet 
only 


es ose 
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that when a bar of copper is treated in a c x 
tain. way, mainly by very slow and uniform 
cooling, the tiny crystals inʻit rearrange - them- 
selves so that the entire bar became | single 
crystal. This applies, of -course, 01 ly to its 
internal structure—to the mutual arrangement 


of the atoms. The external form of 


It has- been known - for.a | numb 
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AN AMERICAN EXPERT IN TWO TEMPERATURE EXPERIMENTS 
Dr. R. B. Moore (at the right) is shown in the helium-purification car of the United 


States Bureau of Mines. 


In this car the helium is cooled to hundreds of degrees 


below sero in order to freeze out impurities. 
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THE ATOMS INSIDE A COPPER CRYSTAL 
This model shows how the individual:atoms of copper are believed to be arranged 


inside a metal crystal, whether tt-be large or small. 


The electric conductivity of the 


copper varies in different directions through the atomic network that the model 


demonsirates. 


Chemists have discovered that this atomic arrangemeni can be altered 


by treatment of copper that increases its conductivity or provides an casier path 
for the passage of an electric current. 


many substances, for example of natural min- 
eral crystals like. galena, may be different in 
different directions through the crystal. This 
is due, of course, to the different arrange- 
ment of the atoms and to the fact that the 
stream of electrons which constitutes an elec- 
tric current may move through the atom-net- 
work more easily in one direction than in 
directions at angles to this one. Dr. Davey 
tested these matters with his large single crys- 
tals of copper. As expected, he found that the 
conductivity for electricity was greater in one 
direction than in others. More surprisingly, 
he found that in the most favorable direction 
the conductivity was greater than any pre- 
viously found for copper. 

In one particular crystal six inches long the 
conductivity along the best direction was .662 
by 10° mhos per cubic centimeter, at 70 degrees 
fahrenheit. This same crystal, hammered and 
annealed so that it was broken up into numer- 
.>us small crystals instead of a single large one, 
‘yave a conductivity of only 584 by 10° mhos 
jer cubic centimeter. 

Just how this discovery is to be applied prac- 


tically, if at all, is not yet apparent. It is pos- 
sible, however, that ways may be found for 
constructing electric apparatus in part of. these 
large single crystals of copper so that the in- 
crease of conductivity may be made of advan- 
tage in the partial avoidance of electric losses. 


An Introduction to Modern Views 
on Atomic Structure 


THe foundations of physical science have 
been rebuilt within the past decade. The radio 
fan who wishes to know what these founda- 
tions look like now, who is curious about the 
broad facts and theories which underlie radio, 
will find nothing better on this subject than a 
new work by Sir Oliver Lodge,* one of the 
regular contributors to Poputar Rapio. An 
especially commendable feature is the inclu- 
sion of much quantitative data; sizes, veloci- 
ties, masses, wavelengths and the like. 

*“Atoms and Rays,” by Sir Oliver Lodge. 


Published by George H. Doran Company, New York, 
1925, 201 pages. Manuscript dated June, 1924. 


* 


= SS = 


ME 


Zz 2 


Digitized by Google 


p pas -i 


) 
|: 


DO R IRA TA 


' 


“TROUBLE SHOOTING” 


struction. 
generally satisfactory results. ; l 
' If signals are weak, and if turning the dial 
of the oscillator condenser B has little or no 
effect on the signals, it is safe to conclude that 
the oscillator -circuit is not performing its 
proper function. Perhaps the most simple way 
to test for this trouble is to remove the -oscil- 
lator tube while signals are being received. If 
the’ oscillator tube has not been functioning, 
signals will still be heard. Sometimes, in such 
a case, the five tubes to the right can be re- 
moved without interfering with reception in 
any way. 

-If the oscillator is not working, the first 


However, the old type will give - 


place to look for the trouble is in the oscillator ` 


_tube itself. Try shifting other tubes to this 


‘in use. 
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socket. If this fails to help, the wiring should 
be carefully checked, to see that it is correct 


‘and that ‘all connections are tight. If the trou- 


ble still persists, it is probable that it exists in 
the autodyne coupler and its connections. 

Trouble in the coupler usually results from 
reversed connections. Therefore it can be 
remedied, as a rule, simply by reversing the 
two connections to the top coil. If this does 
not do the trick it is likely that a short circuit 
exists between two of the turns on one of the 
coils. To remedy this replace the coupler with 
a new one, or else rewind the coupler that is 
In rewinding, new wire of the same 
size as that used originally should be obtained, 
< the same number of turns should also be 
made. 


The Seven-tube, Non-radiating Superheterodyne 


(This set was described in Poputar RaDio for 
December, 1924) 


Tue rheostat specified for use in connection 
with the first five tubes of this receiver is suit- 
able only when WD-12 tubes are used. Its 
current carrying capacity is one ampere, and, 
of course, the current drain of the five WD-12 
tubes when connected in series is only %4 am- 
pere. If UV-20l-a type tubes are used in 
place of the WD-12’s, however, the cfrcum- 
stances are altered. These tubes, connected in 
parallel, draw approximately 114 amperes; 
therefore the rheostat is forced to carry an 


From a photograph made for POPULAR RADIO 


overload of approximately 25 percent. Usually 
no harm will result from this change in cur- 
rent, although the rheostat winding will be- 
come quite warm. 

Under these conditions it is therefore advis- 
able to use a rheostat having a higher current 
carrying capacity. The resistance need not be 
higher than 6 ohms, but the capacity should be 
not less than 1% amperes. The 10 ohm rheo- 
stat specified for controlling the current flow 
to the filaments of the last two tubes is entirely 
suitable for this purpose because there the cur- 
rent flow is only 1% ampere. 
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AMPLIFIER AND CRYSTAL RECEIVER 
Ficure 1: - Here ts the set-up of the one stage amplifier added to the crystal 


receiver. 


Here the battertes are shown behind the receiver but in actual use they 


may be placed under the table or in some other inconspicuous place if desired. The 
addition of this amplifier provides considerable increase in the volume of received 
signals, and somewhat increases the distance range. 


as 
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P The Four- circuit Receiver 


( This set was described in PopuLaRr RaDio for 
. October, 1924) 


SEVERAL readers have suggested connecting a 
wire from the antenna inductance D to some 
part of the condenser in the stabilizer circuit E. 
This, or any other added connections between 
circuits will help only in cases where the an- 
tenna is too small. These expedients may in- 
crease volume, but at the same time selectivity 
will decrease. For that reason it is much better 
to obtain good volume by increasing the size 
of the antenna, as suggested in this department 
in the May issue, because then selectivity will 
not be sacrificed, and may be improved. 


Antennas Over Open Ground 


When an antenna is erected over open 
ground, with no buildings, trees or other ob- 
structions between it and the ground, it must 
be larger than one erected over a roof, if best 
results are to be obtained. Tests recently made 
show that with the Four-circuit Receiver, -a 
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single wire 100 feet long with a 70-foot lez d-in 
(total 170 feet), erected on an apartment a 


open ground, and containing three pará 
wires spaced three feet apart and each 135 | | 
long, including lead-in. 


In this department in the 
issue, a hook-up of the aforementioned C 
bination appeared. One of the connections f 
incorrectly shown. The wire running from} 
mid-tap of the secondary of the transformer J 
to the minus side of the “C” battery was sh 
joined to the wire running from the jack LI 
to the plus 90-volt tap of the ‘Rim be attery. 
These wires should not be joined and i 
diagram one of them should : 
“arched” over the other. 


Combining the Crystal Receiver with a One-tube Amplifier 2 


ELSEWHERE in this issue Mr. Cockaday has 
described a simple crystal receiver, in his series 
of “Simple How-to-build Articles for Begin- 
ners.” This crystal receiver is so good that 
undoubtedly many who. build it may wish to 
add to it a small amplifier. The illustrations 
in Figures 1 and 2 show how this addition is 
made. The amplifier shown uses a UV-199 or 
C-299 vacuum tube, which obtains its filament 
current from dry-cells. It was described on 
pages 141 and 142 of the February, 1925 issue. 

To connect these two units together, they 
are placed side by side with the amplifier on 
the right. The antenna and ground are con- 


nected to the usual binding posts at the left- 
hand end of the receiver, but the two binding 
posts at the right-hand end of the crystal set 
are connected to the two upper left-hand ter- 
minals of the amplifier. The four other bind- 
ing posts at the left-hand side of the amplifier 
panel are then connected to the “A” and “B” 
batteries, as shown in the photographs. Finally 
the headphones are connected to the right-hand 
terminals of the amplifier, and the combination 
is ready for operation. Simply turn the rheo- 
stat knob about a half turn in a clockwise di- 
rection, then tune the crystal receiver in the 
usual way. : 


TO GROUND = TOANTENNA 
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45 Vout B BATTERY 


COMPLETE CONNECTIONS SHOWN 


Fic The complete connections for the combination shown in Figure 1. 
A” battery consists of three standard. 1%-volt dry cells, connected in series as 
shown. The “B” battery is a standard large sise 45-volt “B” battery unit. 


Ficure 2: 


The 


i NO UP-TO-DATE HOTEL BEDROOM IS COMPLETE WITHOUT ONE 


A 


“The radio receiver will become as much of a feature of our everyday life as the 


j ` telephone and the electric light,” was the prediction made three years ago. The 
installation of receivers in the rooms of some of the newest hotels indicates that 
this prophecy ts in process of fulfillment. 


‘The BROADCAST LISTENER 


Comments on radio programs, methods and technique 


—from the point of view of the average fan 


| By RAYMOND FRANCIS YATES 


What Is the Matter with Middle- 


west Broadcasting? 


Pues the past month this department 
has tapped the best sources of Chicago 
ybroadcasting almost nightly with, we are sorry 
‘to report, very sad results. Chicago, it seems, 
‘is faced with three serious economic, social and 
‘sanitary problems, i.e., the taming of its very 
bad criminals, the disposal of its sewage and 
the improvement of its broadcasting. | ; 

’ Broadcasting in Chicago is something akin 
ito the execution of drama in the remote prov- 
inces of South Dakota and to the practices of the 
yokel cusarets in the grape-producing sections 
of New York State. It may tickle the mem- 
bers of the Dairymen’s League and the various 
Grange consistories east and west of the Missis- 


Ss S 


~ 


sippi, but it will, unless greatly and intelligentlv 
improved, always remain something less than 
a Punch and Judy show to those of us (and, 
thank Allah, there are a few left) who can 
resist the intriguing placards of the penny 
arcades, 

The trouble with the Chicago studios is that 
they are still squirting into the ether the 
Hungarian-goulash programs of three years 
ago. The announcing and the whole general 
atmosphere is the atmosphere of the riotous 
barnyard dance multiplied by 47.5. Focus your 
receiver on Chicago for a few hours and 79 
percent of the material emitted by the loud- 
speaker will be the musical equivalent of old 
mattresses, tomato cans, Ford mud guards and 
broken pickle bottles. 

Chicago broadcasters are trying to see how 
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much they can be like each other and the re- 
markable part of it is that they have succeeded 
to an amazing degree. This success would be 
something to admire if each studio were doing 
something better than a very smelly piece of 
broadcasting. The programs, taken as a whole, 
are thin and vapid. The writer has it on good 
authority that even the Coolidge inaugural ad- 
dress was an ouilandish faux paux because 
four stubborn managers decided to handle it 
instead of permitting one to do the job. 
Hoochie-coochie entertainment on the air from 
a place with the economic importance of Chi- 
cago is very bad for radio. 
x 


Wit and Near-wit of Announcers 


WHILE discoursing on the banality of the 
Chicago air-shows, we feel constrained to 
drop a few pieces of chopped ice down the 
backs of the very fresh and very roosterish 
young men who do the announcing. We 
shake in the throes of a crying-laugh every 
time we expose ourself to the arid hokum of 
the Charlie Erbstein school of wit. Of course, 
to be frank, the wit of the Chicago announcers 
is no worse than the wit of the announcers of 
other cities, but it is practiced more assidu- 
ously. 

There is a prevailing notion in the middle- 
west (and other places) that if you cultivate 
a few idiosyncrasies of speech and learn to 
pour a little of the whitewash type of humor 
into the microphone each evening, you may 
eventually become a very great character, At 
least you can win over a few provincial ad- 
mirers who will kid you along with blue-lined 


AT Let Sta GO: 


A PAIR OF RADIO KINGS—AND A JOKER 


Few singers of popular songs—or any songs—haz ve ever been able to boast of as 
vast an audience as the “Happiness Boys.” 


just a little better than any other pair of broadcasting artists. 
Larry Briers, is shown here between them. 


TOE UM BeOS 


paper and watery ink. What Ct cago needs i 
a new crop of announcers who will think more 
of the programs and their gentle p tatior 


and less about themsavey 


* * 


A Pair of King / 
Broadcast Care 


For over a year now we 
watching Ernest Hare and | ‘Buly 
New York) and only Bs. 
conference at which it was | 
staff of this department would 
young men as two of the most 
tainers in all airdom. While the 
Jones-Hare combination dc oes not 
you to forget your appoir tment 
tist or the third installment on tł 
it at least respects your ntellis 

Although we have comb bed this 
California to Maine, nowhere hz 
better singing of popula r songs 
Hare can sing the most asinine 
imaginable and still leave you 
frame of mind. And let 1 tell 
this old snapping turtle mak an 
this sort, it’s a pretty fair we 
not wandering about with a s 


x oe Ok 
More About Reading Telep: 
by Radio 
DEAR MR. YATES: - 


Following my letter of the 20th, in which | 
commented on the practice of announcers read- 


That is because they sing popular songs 
Their accompanist, 


Digitized by Google 


d 
¢ 
Ld 


¢ 


579 


A JOHNNY-ON-THE-SPOT RECEIVING STATION 
Receiving apparatus—as shown above—mounted on motor trucks and equipped with 
a public address loudspeaker system, is maintained by some of the big stations so 
that broadcast programs can be received and made audible to large gatherings of 


people. 


. public gatherings of events of national interest—ranging: from Sporting 


- This use of radio is becoming increasingly popular for the reception at 


events to. 


politics. : 


ing telegrams that have no possible. interest 
except to the senders: |. 

Last night I heard KFI, Los Angeles, an- 
nounce that at 11 o'clock every night they 
would read into the “mike” all telegrams re- 
ceived the previous night; thts to enable those 
who had sent them to tune in the following 
night and hear them on the air. 

KFI is progressive. They know that the 
senders of applause telegrams wish and expect 
to hear them broadcast but, apparently, they 
are going to minimize the evil as much as pos- 
sible by bunching .the “junk” and getting ‘it 
all out of their system at once after the regu- 
lar program has been completed. = 

I belteve-that KFI is blazing the right trail. 

Sincerely yours; 
A. NEAL 


Although -we. feel pretty strongly about an- 
swering telegram senders in any fashion save 
by the postal routes, we feel constrained to 
admit that KFI is probably doing the next best 
thing. If we owned a broadcasting station 
(we are going to write a book about that some 
day) we would not ask for telegrams in the 


first place. 


Wanted—Some Real Radio 
Humor | 


Irs funny, isn’t it, how many people think 
they are funny on the air—and how many are 
actually funny? Of course, 100 percent of 
those who try their tongues at humor before 


‘the microphone have visions of .hundreds of 
thousands of people all over the country roll- 


ing over the floor when, instead of rolling over 


` the floor and acting foolish, they may be saying 
- very nasty things. 


. The chances in 99.987 cases 
out of every hundred are that they are saying 


_ nasty things and that they feel like translating 


these nasty thoughts into still nastier action. 

Humor is pretty hard’ to gét away with on 
the air. A man may be a perfect scream on 
the stage and he may’ immediately become the 
equivalent -of a four-hour-old glass of beer 
when he is placed before thé microphone. We 
remember the time we listened to Al Jolson. 
In the theater Jolson has always been able to 
practically lift us right out of our seat with 
one of his very banal and yet very sentimental 
songs. When we heard this young man on the 
air, we decided that he lifted us out of our seat 
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not with his voice but with his accompanying 
gymnastics. As a matter of fact, he was flatter 
than a deflated balloon tire when he got be- 
fore the microphone. To put it bluntly, he 
was just about as bad as he could be and 
still be Al Jolson. 

Eddie Cantor, who does not depend so much 
upon calisthenics in putting his stuff over as 
does the very nifty Jolson, is still a very funny 
man before the microphone. At least he is 
still a 75 percent edition of the true Eddie. 

Radio is in bad need of more wholesome 
humor. A good laugh is a devilish hard thing 
to get out of broadcasting although a lot of 
our very smart announcers lie awake nights 
designing wisecracks. 

* * x 


Too Much of Jazz Is Plenty 


Some day when we have more time we are 
going to write a very long and a very insulting 
critique on the broadcasting of jazz. After 
all, broadcasting is largely a matter of Jazz 
and sopranos. If it isn’t one of these, you 
face a lot of not-too-cold air from a long- 
winded gent talking one of the 7,987,811 totally 
uninteresting things that we have to talk about 
in this old world. 

Take the jazz and the sopranos from the 
studio managers’ lists of entertainers and you 
would leave him in nothing less than a full- 
fledged panic. That would be just like tell- 
ing a dealer in second-hand cars that he 
couldn’t handle Fords, Chevrolets and Stars. 

The makers of jazz are numerous and any- 
thing that is numerous usually has a pretty 
good chance of being pesteriferous. You don't 
begin to appreciate this philosophy until you 
have heard each one of seven different jazz 
bands play “Red Hot Mamma” every night 
for eleven nights hand running. With so 
asinine a program and with no. effort to estab- 
lish co-operation, it was bound to happen that 
the public should eventually become filled-up 
with jazz and that its murmur of disapproval 
should eventually be heard above the moaning 
of the saxophones. That, thank God, has come 
to pass and we find a very definite opposition 
growing to the unreasonable use of syncopated 
music. The classics, once doomed to the sar- 
cophagus of art by the shiny-haired masters 
of America’s new folk music (tee-hee, Amer- 
ica’s now folk music!) are now supplying the 
basic stuff of broadcasting. 

Broadcasting made jazz and broadcasting 
killed jazz—or let jazz kill itself, if you prefer. 
Give anything enough watts and it will kill 
itself. Of course, if you talk to any of the young 
men who write “pretty baby” or “mammy” 
songs on their cuffs while dining out, they will 
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tell you that jazz made broadcasting, but} you 
don’t need to believe that unless you are éspe- 
cially adept at believing. Jazz might have 
helped radio a little in the beginning, buti our 
statistical department now reports that it is 
hurting radio and that must be so. 
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A “Society for the Suppression 
of Radio Sopranos” | 


THE average soprano registers just nothing 
with the crabby old staff of this department. 
As a matter of fact, the average soprano is 
something less than terrible and yet our great, 
big capable studio managers (ha-ha-ha-ha-ha) 
are pretty sure that a program without a 
soprano is like a shore dinner without baked 
clams and oyster stew. Sopranos (we are still 
talking about the average) are about as plen- 
tiful as seven-year locusts and just about as 
entertaining. ~ The difference between a locust 
and a radio soprano lies in the fact that a 
locust does not have sufhcient faculty to know 
that he is a pest and may therefore be excused. 

Sopranos are seldom “made”; they are just 
encouraged. Mabel invades the living room 
after dinner and “Marchetas’ all the way to 
heaven and back. Her folks are usually am- 
bitious people and they want her to continue 
with music just as they want little Willie to 
study electricity. Mabel may not think much 
of herself at first, but if her friends and 
family flatter her enough she invariably weak- 
ens and sets right out for a broadcasting studio. 
It was not so bad in the old days when 
sopranos had to be satisfied with spellbinding 
the people in the local M. E. choir. Now. 
thanks to radio, they can, with one unmerciful 
sweep, disturb the peace and tranquillity of 
hundreds of thousands of homes. 

We are now forming the Society for the 
Suppression of Radio Sopranos and an invita- 
tion to join is offered to every owner of a 
radio who has exhausted his profanity for 
these reasons. Fourteen dollars initiation fee 
is required and this will be used, every red 
penny of it, to start a “soprano farm” outside 
of Cody, Ariz. Any soprano who looks as 
though she might convince a studio manager 
will be offered a free musical education downon 
the farm with a special audience paid to do 
nothing but applaud boisterously at her début. 
The Society will also establish an Intelligence 
Department who, upon finding out that any 
studio manager in the United States, or its | 
possessions, has engaged more than three | 
sopranos for the week, will deliver to that 
manager, at the first opportunity, one laree 
crack on the skull. 


What Are Your Opinions of Broadcast Programs? 


This department is dedicated to more intelligent program presen- 


tation and to better service from the studios. 


Its function as a 


forum will be facilitated if you will jot down your own thoughts 
about broadcasting features and send them to this department 
for comment. 
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CONDUCTED BY WILLIAM G. H. FINcH 


Tris department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 


i radio art. 


Hogan’s Single-control Receiver 


Due to the increasing popularity of single- 
control receivers, John V. L. Hogan’s patent 
No. 1,014,002, which was issued on January 9, 
1912, is of peculiar intrest to broadcast lis- 
teners.. For Mr. Hogan at that early date 
clearly conceived and recognized the importance 
of controlling several high-frequency radio cir- 
cuits simultaneously by the use of a variable 
inductance or a multi-capacity condenser. 

Some of the new sets now on the market 
particularly of the radio-frequency type employ 
one of these multi-capacity condensers to tune 
Radio man- 
ufacturers have begun to realize the value of 
Hogan’s patent just twelve years after it was 
issued, and they are putting upon the market 
sets that incorporate single-control features. 
Thus we may soon expect to see sets, which 


employ a number of tubes, with a single-tuning 
' control. 


This should be a relief to the average 
broadcast listener. 

The following quotation is from his patent 
specifications : 

“Heretofore the associated electrical circuits 
employed in wireless telegraphy have been in- 
dependently tuned by varying the tuning ele- 
ments such as capacity and inductance, in each 
circuit separately, whereby to give the several 
associated circuits the same natural electrical 
The necessity of moving several indi- 
cating devices and making several adjustments 
has introduced errors and also has required 


© considerable skill in the user of the instru- 
-- ments. 
and incidentally make it possible to more deli- 


By my invention I avoid this difficulty, 


cately adjust the apparatus, as well as reduce 
the liability of error. 

“Referring first to the diagram Figure 1 it 
will be understood that when the circuit A, 


- Lə G, has the same electrical period as (i. e., 


is in resonance with), the circuit Lz}, Ls, Cz, the 


electrical condition is, that the product of the 


effective capacity: multiplied by the effective in- 
ductance, is the same in each of the circuits. 
Otherwise expressed, if we let “L” stand for 


inductance, and “C” for the capacity, as oa 
the condition is Cı (Li+ La) =G (L: + Ls), 
where Li and Ci: Pepresent the capacity and 
inductance of the antenna independent of the 
inductance La. 

“If ‘now the product C: L; = C: Lı (C: being 
equal to C2) then the above condition is ful- 
filled, since La is common to both circuits. 


Therefore if in Figure 1, after having found 


the product of the effective capacity and in- 
ductance of the antenna circuit independent of 
L», we adjust the elements L and Cz in the 
second circuit so that their product has the 
same value, then by simply varying the element 
L which is common to both circuits, we may 
change the electrical period of both circuits 
simultaneously and similarly without destroy- 


ing the condition of perfect resonance between 


them. . 

“In practice I construct the tuning box con- 
taining the elements Lz, La and Ca with leads 
arranged to connect the antenna and ground in 
circuit with Lz, and use but a single variable 
pointer or indicator, that is, the slide of the 
coil represented by L: in this particular figure. 
Of course, I may thus vary any kind of tun- 


WHAT THE SINGLE-CONTROL IDEA 
IS BASED ON 


When circuit A, Lı, G is in reso- 

nance with circuit La, Ls, C2 in this hook-up, 

the products of their effective capacities and 
their effective inductances are equal. 


Ficure 1: 
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THE JENKINS MAGNETIC CONTROL 


Figure 3: This shows how a magnetic field 
controls the movement of the light beam at 
the receiving end. 


ing element so long as it is common to both 
circuits. 

“Figure 2 shows a preferred form of circuits 
for use of the invention. Neglecting the coils 
I and J which may or may not be used, and 
whose use does not change the matter; the 
antenna circuit A to G includes inductance L: 
and variable capacity C2, and this is inductively 
connected to the resonant circuit including in- 
ductance Ls similar to Lz and variable capac- 
ity Cs similar to Ca, in addition to inductances 
Li, and Ls and. capacity C, The coil L; may 
be used as the primary of a transformer con- 
necting to another circuit, or to any detector 
circuit. as for example B, C, R, having the 
receiver R therein. 

“Again supposing the independent inductance 
and capacity of the antenna to be respectively 
Lı and Gi, the condition for resonance iss 
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“If we make C=C, and Lı t L-=L:+ 
L: + Ls then the circuits will be in resonance 
whenever C: =C; and therefore varying the 
latter similarly and simultaneously will change 
the periods of both circuits alike without de- 
stroying resonance. The component parts of 
capacities C: and Cs can be mounted on the 
same movable support. 

“My invention is not limited to any particu- 
lar embodiment of the tuning elements but 
comprises broadly tuning apparatus in which 
at least one tuning element is common to 
several circuits, but arranged and adjusted so 
that the variation of this one element will simi- 
larly alter the period of several circuits while 
still preserving resonance.” 

It may be of interest to our readers to know 
that the Patent Office records disclose only two 
references made by the Patent Examiner be- 
fore allowing Mr. Hogan’s patent and they 
were patent No. 932,913 issued to Shoemaker 
and No. 931,586 issued to Eisenstein, both of 
which were easily met by Hogan, as neither 
contained the essence of the Hogan invention 


Pictures by Radio 


C. Francis JENKINS of picture-transmission 
fame recently was granted eleven patents on 
apparatus and circuit details covering his 


method of transmitting photographs by wire 
and radio.* See Figure 3. 


Patent numbers are: 1,521,188, 1,521,189, 
1,521,190, 1,521,191, 1,521,192, 1,525,548 1,525, 
549, 1,525,550, 1,525,551, 1,525,552; and 1,525,553. 


A New Heterodyning Receiving 
System 


A GERMAN inventor, Alexander Meissner of 
Berlin, Germany has developed a system for 
receiving electrical oscillations which includes 
heterodyning the received energy by current 
and the frequency of which differs by an audio- 


* See Porputar Rapio for April 1923, page 266, 
December 1923, page 437 and January 1925, page 11. 


THE SINGLE-CONTROL SYSTEM ADAPTED TO AN 
INDUCTIVELY-COUPLED RECEIVING CIRCUIT 


Figure 2: Tn this hook-up condensers C: and Cs may be operated by a single knob 
that moves the condensers cqually svithout destroying the resonance of the circuits. 
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ONE HOOK-UP FOR THE NEW A.C. FILAMENT SUPPLY 


FIGURE 4: 


This wiring diagram shows how the filaments are connected in series to 


an alternating current source for heating the filaments. 


frequency from a multiple of the filament fre- 
quency of the received energy. The multiple 
system used in this invention appears in Fig- 
ure 3. (Patent No. 1,520835.) 


A Receiving Circuit for A. C. 
Filament Supply 


Davin Grimes of Tompkinsville, N. Y. had 
recently issued to him patent No. 1,509,139 for 
a means for heating the filaments of vacuum 
tubes that are employed in a radio receiving 
circuit from an alternating current such as ts 
available in many homes. 

The circuits shown in Figures 4 and 5 are 
for a radio receiver that has two stages of 
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radio-frequency amplification and the third or 
last tube that is used as a detector. The differ- 
ence between the two circuits is that in the 
first the filaments of all tubes are connected in 
series, and in the latter they are connected in 
parallel, which is the common practice among 
set builders today. Also this circuit would have 
the most value as it would not necessitate the 
changing of filament connections in a set. 
When alternating current is used to heat the 
filament of vacuum tubes the alternating heat- 
ing and cooling of the filaments, which is due 
to the quickly changing polarity of the current, 
creates a disturbing current that makes a hum 
which interferes with reception. With the ar- 
rangements provided for in this invention, this 
disturbing current or low-frequency hum is 
reduced to a minimum degree which prac- 


ANOTHER CIRCUIT WITH MULTIPLE FILAMENT CONNECTIONS 


Ficure 5: 


Here ts the hook-up for the parallel connection of the filaments that are 


heated from the alternator at 6. 


ia 
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tically causes no disturbance of the detected 
signal currents. This is accomplished by means 
of filters 11 and 13 and resistance 8 to which 
the grid and plate circuits of the tubes will 
be connected, as shown in Figure 5 to the 
mid-point of the resistance, so that the grids 
and plates will be neutral with respect to the 
alternating current source 6. 

Those of our readers who may wish to ex- 
periment with this circuit are advised to obtain 
a copy of. this patent. 


A Form of Construction 
for a Variometer 


A PATENT that covers a particular type of 
construction of variometers and variocouplers 
was granted to A. Atwater Kent of Ardmore, 
Pa. under the Patent Office Number 1,523,832. 
Figure 7 discloses the fact that it is of the 
popular, conventional type. 
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A New Inductance-coil 
Mounting 


C. A. BircH-F1ELp, of Larchmont, N. Y. in 
his patent No. 1,488,310 discloses an efficient 
method of mounting receiving inductances, par- 
ticularly of the pancake type, as shown imme- 
diately below in the drawing Figure 6 in which 
the coupling inductance or coil is so mounted 
as to enable one to quickly change its inductive 
relation to the fixed or primary inductance or 
coil in an angular variation there between ina 
plurality of planes. This practically affords a 
relative, universal movement of the coupling 
coil or inductance whereby one quickly gets 
sharp tuning of the oscillatory circuit—a de- 
sirable thing to obtain. 


A New Telephone Receiver or 
Loudspeaker Cord Shield 


A RECENT patent, No. 1,521,275, granted to 
G. W. Carpenter and W. Carlson of 


27 


THE NEW METHOD FOR MOUNTING PANCAKE COILS 


Ficure 6: These two views show how inductance coils may be mounted to enable 
quick changes in the induclive relation of coils. 
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A MODIFICATION OF VARIOMETER CONSTRUCTION 


Ficure 7: The general arrangement for constructing the new variometer is shown 


tn this drawing. The coil 


Schenectady, N. Y. shows a simple-but effective 
method of shielding receiver or loudspeaker 
cords from electrostatic, electromagnetic and 
coupling which sometimes exists between the 
telephone-receiver circuit and other circuits, 
particularly in radio receivers of high sensi- 
tivity that usually employ radio and audio- 
frequency, multi-stage amplifiers. 

This coupling in some instances is respon- 
sible for producing an audio-frequency in the 
receiver circuit which oscillations are common- 
ly known as “whistling” or “howling.” In 
other instances it results in detuning the cir- 
cuit. 

The drawing in Figure 8 is a detail view of 
a portion of the cord showing the arrange- 
ment of the wire conductors and shield. 

This invention contemplates the provision of 
an extremely flexible metallic tinsel braid 
woven over the telephone cords on the headset. 
The tinsel braid may be formed from fine cop- 
per wires each of which has a textile core in the 
well-known manner of standard, stranded 
electrical conductors. The several textile cores 
and wound wires are braided to form a sub- 
stantially closed, flexible housing throughout 
The ends of the 


resembles the conventional type of variometer that has 
been in vogue for some time. 


shield may also serve as a stay cord to pre- 
a any undue strain upon the conductor 
itself, | 

While the shielding of conductors, by cut- 
ting magnetic or electrostatic fields to prevent 
transient current from being set up in them, 
is well known to the art, the particular type 
of shield construction disclosed in this patent 
is quite novel and should find wide application. 


A NEW SHIELDED PAIR OF 
CONDUCTORS 


Figure 8: The new loudspeaker cord is shown 


above with the covering stripped back. This 

arrangement overcomes troublesome electro- 

static and electromagnetic coupling effects and 
besides makes a sturdy extension cord. 
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How to Increase Selectivity 


Wiru the gradual increase in the num- 
ber of broadcasting stations and the high 
power now used by many of them, the 
problem of increased selectivity is becom- 
ing more and more acute. Generally 
speaking, there are two easy ways to in- 
crease the selectivity of almost any 
receiver. The first is to cut down the 
length of the antenna; the other is to 
reduce the number of turns in the coil to 
which the antenna is connected or to 
increase the spacing between the primary 
and secondary coils. These methods re- 
sult in a reduction in the sensitiveness of 
the receiver which means a choice be- 
tween two evils. Perhaps the best com- 
promise is to have two antennas, a long 


one for use after the local stations have- 


gone off the air and a short one to 
which you can switch when interference 
is particularly bad. 


Avoid Soldering to Binding Posts 


Ir is much better to use soldering lugs 
in connecting wires to the binding posts 
of radio instruments. The inside wires 
connected with the binding posts are 
often soldered to them and in many 
cases the heat applied to the outside end 
of the screw has resulted in spoiling 
the inside connection. The same advice 
applies to the binding posts that you 
mount on a small panel for the battery 
connections. The heat of the soldering 
iron often softens the material of the 
panel and a loose binding post results. 


How to Mount Voltmeters 


AMATEUR builders of elaborate receiv- 
ing sets are often confronted by the 
problem of cutting a large round hole in 
the panel in order to fit a voltmeter or 
an oblong hole for an anti-capacity 
switch. Of course the easiest way to 
cut a large round hole is to use one of 
the special tools designed for this pur- 
pose, but if your dealer has none in 
stock, you can do a good job with an 
ordinary jig saw. Square or oblong 
holes may be filed out, starting with the 
largest drilled or reamed hole you can 
make: A jig saw will make such a job 
much more simple. Be careful in using 
a jig saw; if the blade breaks, you are 
likely to scratch the panel with the 
broken end of the blade. 


How to Add Water to the 
Storage “B” Battery 


BECAUSE of the large number of cells 
in the storage “B” battery, it is a 
tedious job to bring the level of the 
clectrolyte up to the proper point, even 
with a large medicine dropper. The 
quickest way to do this work is to set 
the bottle containing distilled water on 
a shelf above the battery and use a 
long rubber tube. After the end of the 
tube is inserted in the bottle, a siphon 
action may be started by sucking on the 
open end of the tube. The flow of 
water may be regulated by pinching the 
tube. By this method, the level may 
be increased in forty-eight or more cells 
in just a few minutes. 
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HINTS FOR AMATEURS 


Put Your Storage Batteries 
in the Cellar 


WHILE most instruction books direct 
that the storage “A” battery be placed 
within five or six feet of the receiving 
set, there is really no reason why the 
battery should not be placed in the 


.. cellar or the next room if this arrange- 


ment is more convenient. The only pre- 
caution to be taken when the battery 
is some distance from the receiver is 
to use extra heavy wire so that there 
will be little if any loss in voltage. If 
No. 12 wire is used, the battery may be 
as much as thirty or forty feet from 
the receiver. 


Do Your Dials Read Alike? 


SOMETIMES the owner of a receiver 
which includes several stages of radio- 
frequency amplification, finds that one 
tuning dial consistently reads several 
degrees higher or lower than the others, 
regardless of the wavelength. The 
chances are that the dial has shifted on 
the shaft. The remedy for this condi- 
tion is to loosen up the set-screw and 
reset the dial so it reads maximum when 
the plates of the condenser are fully 
engaged. 


Overloaded Tubes Cause 
Distortion 


IF you insist on getting the loudest 
possible signals from your amplifier, it 
is desirable to use a power tube in the 
last stage. Frequently, the cause of poor 
quality music and speech, when the am- 
plifier is working to top capacity, is 
due to the overloading of the tube 
rather than to any defect in the audio 
transformers. 


Wipe Your Soldering Iron 


KEEP an old woolen rag handy while 
vou are soldering. Wipe the end of the 
soldering iron every few minutes. It 
will help to make the solder flow more 
readily. 
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A Substitute for Soldering 
Outside Joints 


Ir is often difficult, if not entirely 


‘impossible, for the radio fan to solder 


the joint between the antenna and the 
lead-in. Soldering is best for this pur- 
pose, of course. But, if there is no con- 
nection for the electric soldering iron on 
the roof and if you have no means of 
heating an ordinary iron on the roof, 
the next best thing to do is to care- 
fully twist the ends of the antenna wires 
together, put a coat of shellac over the 
joint and wind it with tape to protect 
the shellac. If you do not protect the 
joint in this manner, it will corrode so — 
that the points of wire which were orig- 
inally in good contact will cause weak 
signals. 


Accuracy Is Essential in Making 
Screw Holes 


IN any ordinary panel arrangement, 
it makes practically no difference if the 
holes for the shafts of the instruments 
are a small fraction of an inch out of 
the position you had figured on. The 
holes for the mounting screws of most 
instruments which are held to the panel 
in this way, however, do require con- 
siderable accuracy in location. That is 
why the manufacturers usually supply a 
paper templet. 


How to Arrange the Instruments 
on the Baseboard 


In designing a radio receiver, the 
radio fan is up against the problem of 
getting efficiency without sacrificing the 
appearance of the panel layout. Fre- 
quently, the best arrangement of the 
coils, condensers and other parts, when 
judged from a strictly low-loss point of 
view, results in an awkward layout for 
the front panel. It may be necessary to 
compromise between efficiency and good 
looks but don’t sacrifice everything for 
looks. 
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Tuis department is conducted $ Portin Rani LABORATORY for: the pürpose of keeping the 
radio experimenter and the broadcast listener- informed concerning the newest inventions and the- 
approved developments in. radio equipment.. Only. such _apparatus-as-has been tested and 
endorsed by the Laboratory is noted in these columns. 
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A WELL-MADE TUNING--UNIT-: - - igre: prs: ACR 2 SESS e_s 
Name of instrument: Three-circuit coil’. : | 7 
Description: This tuner contains three sets of — . 

windings, a primary, a-secondary anda 
tickler winding which are wound on two 
forms. The primary and secondary 
windings are made on a stationary ‘form. 
with the tickler winding wound on-a 
rotor form. Both sets:of forms are of 
the cut-away variety, which leaves the 
wire supported on rods. The wire used 
consists of a four-strand type of Litz 
wire. The kind of bearing used is sat- 
isfactory for close regenerative adjust- $ 
ments. All the connections are brought 
out to binding posts. 

Usage: In a regenerative circuit for tuning 
with a single variable condenser. - 
Outstanding -features: Neat appearance. | 
Efficient. Easy to operate. x | ee 
Maker: Uncle Sam -Electric Co. Coil windings are air spaced, 
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Jacks; Henry Hyman & Co., Inc. 
E ai jacks, Jos. W. Jones Radio Mfg. Co. 
nc. 


A CONDENSER WITH NOVEL 
PLATE FORMATION 
Name of instrument: Variable condenser. 
Description: This instrument is unique in de- 
sign because of the formation of one 
side of the rotor plates. They are cut 
away so as to give an approximation of 
Straight line wavelength characteristics. 
The method of mounting the rotor with 
an adjustable bearing is well carried out 
and the stationary plates are well shield- $ 
ed, so that body capacity effects will be i 
greatly reduced. | 
Usage: In any radio-frequency circuit for tun- 
ing. 
cf 


; ‘ i : Outstanding features: High efficiency. Com- 
Straight-line plates. Equipped with soldering pact. Simple to mount on panel. 


lugs. s ; Maker: Chelten Electric Co. 
588 


4A 


WHAT’S NEW IN RADIO APPARATUS © 389° 


PHONOGRAPH ATTACHMENTS 


uaa Tid phoncorers attachment; Herald Electric . 


«Holts ser-Cabot” phonograph attachment; Holtzer- . 


Cabot Electric Co. 
V ernco ean unit; Jewett Radio '& Phono- 
graph 


LOOP 


zaop. aerial; Hartman Electric Co. 
**Goldenrod” acrial; Imp Radio Corp. 
Inside aerial; Inter-State Signal. 


A NOVEL COIL-:\WINDING MACHINE 
FOR THE EXPERIMENTER 


Name of instrument: Coil winder. 


Description: This apparatus may be mounted 


directly on the edge of a table or work 
bench by means of a small clamp that is 
attached to the bottom of the frame. 
The rotor shaft has two cones, between 
which a form may be held when wind- 
ing a coil. The apparatus is also 
equipped with a small vise, which holds 
a bent rod upon which the coil of wire 
may be mounted. <A counter is provided 
.for recording the number of turns of 
wire that are wound on each individual 
coil. Another attachment on the machine 
is a wire cutter that is operated from a 
short lever. mounted directly on the vise 
of the winder. 

Usage: In the radio experimenter’s shop for 
winding home-made_coils. 

Oetstanding features: Good workmanship. 
Equipped ‘with all necessary accessories 
for coil winding. ‘Easy to operate. 

Maker: Specialty Automatic Machine Co. 
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MISCELLANEOUS ACCESSORIES 


Radio tubes repaired;-H. & H. Radio Co. 

Screw gauge; Han-Dise Co.: 

Nu-way S ap -Terminal; Hatheway, Mi 

“A. Č phone “connectors; ` & Hayden 
Radio g "Résearch: “Co. 

Hines radio desk; ‘Hines Radio Desk Co. 

Talking tape; Hope «Webbin | a 

“Hercules” aerial mast; S.-W Hull & Co. 

Coil winder; Ferd.: mets Be Ns. i 

“Ideal” radio. cabinets; Idëal Radio Cabinet Co. 

“Ideal: loudspeaker console; , Ideal’ Radio Cabinet 


0. 
“I. C.” radio handbook; International Corespond: 
ence Schools.. ~ i 
“Mica”. “dibhrapm. International Mica Co. 
“Snow White” fluid; J: W. Joh nton - 
“Color-cap” connector; Howard B. Jones. 


RADIO-FREQUENCY TRANSFORMERS 


“H & H” transformer; Hart & Hegeman Mfg. Co. 

Intermediate - frequency transformer; Haynes- 
Griffin Radio Service, Inc. ; 

R. F. transformer; Henninger Radio Mfg. Co., 

“Hilco” multiformer; A. E. Hill Mfg. Co. 

“Jeferson”? rodio Sredice transformer; Jefferson 
Electric Mfg. Co. 


LOUDSPEAKERS 


J. Andrew White loudspeaker; Haynes - Griffin 
Radio Service, Inc. 

“Herald” louds speaker; Herald Electric Co., Inc. 

e a loudspeaker; Holtzer-Cabot Elec- 
tric Co. 

Super-speaker; Jewett Radio & Phonograph Co. 


TESTING INSTRUMENTS 


“ON tube tester; Hoyt Electrical Instrument 

forks 

Voltmeters; Hoyt Electrical Instrument Works. 

Voltmeter ; International Supply 

“A”. and “B” battery Colhmeter: Jewall Eleetrical 
Instrument Co. 

Multiple - reading, panel Pelhmeter Jewell Elec- 
tacal Instrument Co, 


A handy coil winder, completely equipped with turns-counter and wire cutters. 
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WHAT’S NEW IN RADIO APPARATUS 


A TUBE WITH UNIFORM CHARACTERISTICS 


Name of instrument: Vacuum tube. 

Description: A vacuum tube that is made in 
standard form with a glass bulb of a 
straight side variety that has rigid fila- 
ment, grid and plate elements. The 
tube is equipped with a bakelite base and 
four terminals are brought out and cov- 
ered with silver contact pieces. Of the 
number of tubes tested, they were found 
to have characteristics which varied very 
slightly one from the other. 

‘Usage: In any radio receiving circuit as an 
amplifier at high or low frequencies and 
as a detector. 


Outstanding features: Uniformity. Low ca- 


pacity between elements. Good contacts. 


Neat appearance. 


Maker: Brightson Laboratories, Inc. 
DIALS 
“A. C. H.” Sharp Tuner dials; A. C. Hayden 


Radio & Research Co. . 
. “Heath” bakelite dial; Heath Radio & Electric 
Mfg. Co. 
Dials; Henry Hyman & Co., Inc. 
Micro dial; Jewett Radio & Phonograph Co. 


HEADSETS 
No. 2 Universal headphones; Holtzer-Cabot Elec- 


tric Co. 
No. 4 National headphones; Holtzer-Cabot Elec- 


tric Co. 
Headphones; Henry Hyman & Co., Inc. 


CRYSTAL DETECTORS 
Silver-Dome Fixed Crystal Detector; C. E. & H. 
T. Hargraves. ° 
$1.00 Crystal Detector; Chas. M. Hick. 
Crystal detector; Henry Hyman & Co., Ine. 


PHONE PLUGS 
“‘Flarco” plugs; Harris & Birdseye, Inc. 
Plug; Haynes-Griffin Radio Service, Inc. 
Plug; Howard Mfg. -Co., Inc. 

Plug; Henry Hyman & Co., Inc. 
“Tones” multi-plug; Howard B. Jones. 
Ping; Jos. W. Jones Radio Mfg. Co., Inc. 


TUBES 
Airtron tubes; H. & H. Radio. 


BATTERY CHARGERS AND RECTIFIERS 
«<FITandy” battery charger; Interstate Electric .Co. 
«« Simplex” battery charger; Interstate, Electric Co. 
«< {7 ltra-handy” battery charger; Interstate Electric 
Co. 


AU DIO-FREQUENCY TRANSFORMERS 
A udio-frequency transformer; Henry Hyman & 
Go., Inc: 
“Jefferson” audio-frequency 
son Electric Mfg. Co. . 
A rndio-frequency transformer; Jos. W. Jones Radio 
Mfg. Co., Inc. 


transformer; Jeffer- 
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Bakelite base and silver tipped contacts. 


GRID-LEAKS AND RESISTANCES 


` Vario-leak; Horne Electric & Mig. Co. ` 
Grid-leak; Jos. W. Jones Radio Mfg. Co., Inc. 


SETS IN KIT FORM 
Super-Hilco-Dyne kit; A. E. Hill Mfg. Co. 
Lo-Loss TRF Hilco Kit; A. E. Hill Mfg. Co. 
Hilcoflex kit; A, E. Hill Mfg. Co. 7 
fbe Knockdown kit; Jos. W. Jones Radio Mfg. 

o., Inc. 


RHEOSTATS 


Rheostat; Howard Mfg. Co., Inc. | 
Rheostat; Henry man & Co., Inc. 
Rheostat; Jos. W. Jones Radio Mfg. Co., Inc. 


MICA FIXED CONDENSERS 
“Hilco” fixed condensers; A. E. Hill Mfg. Co. 


LIGHTNING ARRESTORS 
“Sensory” lightning arrestor; Heineman Electric 


Co. } 
Lightning arrestor; Jewell Electrical Instrument 


Co. 


POTENTIOMETERS 


Potentiometer; Howard Mig. Co., Inc. 
Potentiometer; Henry Hyman & Co., Inc. 
Potentiometer; Jos. W. Jones Radio Mfg. Co., Inc. 


INSULATORS ; 
Insulators; Henry Hyman & Co., Inc. 


SWITCHES 


Switch levers; Henry Hyman & Co., Inc.. 
EA switches; Jos. W. Jones Radio Mfg. 
0O., nc. ` 


The Best 101 Hook-ups 


Tue Annual Hook-up Number of Popucar Ranio—out next month—will 

contain the best of the radio circuit diagrams that have been developed up 

to the present time, together with data concerning costs of parts, reception 

range and other helpful information that will serve as a guide to every 
owner and prospective owner of a radio receiver. 
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CONDUCTED BY Davip Lay 


Items of general interest that you ought to know; bits of useful information tha 
every radio fan ought to know. 


A New Amateur Waveband 


AMATEURS who operate wireless telegraph 


sets were recently authorized by Secretary 
Hoover to use a new wavelength band between 
.7477 and .7496 meter. Few people realize the 
immense number of possible operating chan- 
nels that lie in the low wavelength, Secretary 
Hoover has pointed out. “If it ever becomes 
feasible to conduct broadcasting on these fre- 
quencies,” the Secretary said, “it would be 
possible to place within the band mentioned one 
hundred broadcasting stations, and all the sta- 
tions in the world at present could operate in 
the upper half of the- one-meter band. The 
art has, of course, not developed to make it 
possible, but the amateurs now have an oppor- 
tunity to see what they can do.” 


Radio and Insanity 


Dr. Isam G. Harris, superintendent of the 
Brooklyn State Hospital for the Insane said 
recently that because of the irritating effect 


that static has on mental cases, the radio has ` 


been eliminated from hospitals for the insane. 
Despite this belief, a number of medical 
psychologists here and abroad recommend 
radio receiving installations for their psycho- 
therapeutic value in hospitals. i 


Where Applause Letters 
Come From 


THE manager of a large western broadcast- 
ing station has found out that 25 percent of 
the station’s correspondence is written by 
Canadians and Californians. The principal 
Canadian provinces from which applause let- 
ters have been sent are Saskatchewan, Mani- 
toba and Alberta. In California the number of 
applause letters is divided equally over the 
state. Women are the least responsive, ac- 
cording to the data gathered at this station; 
a recent check of correspondence indicates that 
the station receives from men five letters to 
one from women. Of 100 letters an average 
of 80, or four-fifths are written by male lis- 
teners and the remainder are divided between 
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: regulations would be subject to imprisonment 


women, children of school age or are signed 
“Mr. and Mrs.” These letters show that the 
question of women’s ages has ceased to be a 
bugaboo for the women correspondents freely 
tell their ages especially when these are past 
the fifty-year mark. Children in their letters 
delight in telling family history. and often the 
ages of their parents and neighborhood gossip. 
x ok x 


City Charges Fee for Forced 
Antenna Inspection 


_ A SMALL town near Atlantic City, N. J. has 
just passed an ordinance providing that all 
home radio antennas must be passed upon by 
the city electrician, who receives a fee of two 
dollars in each case. All who fail to undergo 
the inspection and pay the fee, under the ordi- 
nance, can be summoned to court and fined 
$25 each day until the law is obeyed. Indig- 
nant citizens are protesting against the law on 
the ground that the city electrician pockets the 
fees, no part of which goes to the city. 
l a E 


Hard Labor for Radio Law 


Breakers 


Owners of radio transmitting and receiving 
stations in Great Britain will have to get li- 
censes under the new radio bill that was intro- 
duced recently in Parliament. All transmission 
station owners who might be convicted for 


not having licenses and breaking the propos 


for twelve months with or without hard 
ora fine of 100 pounds. If the breaches of r 
lations should not cease at once an additio 
penalty of five pounds a day would be leyi 
: ok, K$ a. 
Radio Will Link the Philippinès 
to America > 


Prans have just been completed for the 
erection of a radio superstation in the Philip- 
pines. This station will give the islands imme- 
diate contact, twenty-four hours a day, with 
New York and other cities of the world. 
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BROADCASTS 


Schools Debate by Radio 


DeERATING by radio is an innovation that - 


promises to become popular in the Southwest 


if plans now being considered by the schools . 


of higher education are realized. A debating 
club in a Texas high school conference recent- 


ly staged a successful debate by radio and. 


prizes were awarded by Judges who listened in 
other cities. The two clubs were separated by 
about two hundred miles. 
railway connections and severe weather the 
clubs decided to debate over the air. After the 
arguments and rebuttals were broadcast the 
judges, who were scattered throughout the 
district, wired their decisions to the president 
of the board and the president in turn an- 
nounced through another broadcasting station 
the winner of the debate. 
æ * oe 


Broadcasting May Make Prague 
the World’s Opera Center 


CZECHO-SLOVAKIANS see in radio the means 
of building up Prague as one of the oustand- 
ing musical and cultural centers of the world. 


As the center of national opera, which will. 


probably be broadcast, Prague will also play 
a new part in the national spirit and advance- 
ment of ‘the: country on cultural lines. The 


f 


International 


‘world: with music. 
Because of poor ` 
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government will: còntrol broadcasting and plans 
to-erect stations fòr. operation on a rental basis 
by.a:broadcastilig company. The national opera 


of ,€zecho-Slovakia ‘from Prague may be only 


one;-of. many national. musical programs that 


_will be broadcast regularly. over Europe. The 


time ,seems not far away. when a listener may 
choose „between the best: musical genius of a 
half-dozen .countries which have enriched the 


Propose Radio College Coie 


THE founding of a privately-endowed radio 
university in New York which would broadcast 
college educations to millions who have not 
had the opportunities offered by a formal edu- 
cation. was proposed recently. College pro- 
fessors would be engaged, according to the 


proposed plan, and the students would be able 


to remain at home; the only expense to them 


would be for textbooks. 
l * -* * 


Fog Signals Exploded by Radio 


ACCORDING to La Nature (Paris) there has 
been installed on the coast of Scotland a fog 
signal which gives a loud bang at regular in- 
tervals, the noise being produced by a small 
acetylene cannon fired from shore by radio 
impulses. ae 


LISTENING IN BESIDE A VOLCANO 
At 4,000 feet above the Bay of Naples the men shown above set up a radio receiver 


and a loop antenna beside the crater of Vesuvius. 


These “fans” heard all the 


European stations and short-wave transmitters in the United States. 


_. cerns which broadcast their writings. 


b’ 


594 


Navy: Forms -a Radio Reserve 


THe ‘Naval Communication” Service has en- 
rolled six thousand qualified. radio operators 
in its Reserve -Force.as a result of a recent 


campaign. In. the. Chicago‘ district alone about 


2,100: men have signed’ up.. All of them are 
radio operators, although many have vot at- 
tained the speed requisite for classification as 
naval radiomen. The Director of Naval Com- 
munication will. undertake the instruction of 
all the recruits, who are not expected to drill 
or cruise but who -may upon application, if 


the radio quotas are not filled. 
* * * 


. German Composers Demand 
Broadcasting Royalties 

GERHART HAUPTMANN, Germany’s most fa- 
mous- writer, and Hugo von Hoffmannsthal, 
renowned. as the librettist of Richard Strauss’s 
operas, are at loggerheads with the radio con- 
Haupt- 
mann has entered objection to broadcasting of 
his words by radio. concerns at Leipsic and 
Munster, while von -Hoffmannsthal demands 
from a Berlin concern’a royalty on its broad- 
casting of one of his works. 


- Government 'Wavemeter 


oe Check-ups 


P a, Pee 4 i A 
- -Tue Bureau of Standards transmits twice a 


month radio’’signals of definitely ‘announced 
frequencies for use by the public in standardiz- 
ing wavemeters and transmitting and receiving 
apparatus. The signals are transmitted from 
the Bureau’s station WWV, at Washington, 
D. C. and from station 6XBM at Stanford 
University, California. The schedule of sig- 
nals from both the Bureau of Standards and 
Stanford University is as follows: 
SCHEDULE OF FREQUENCIES 
IN KILOCYCLES 
(Approximate wavelength in melers in 
parentheses) 


Time * July 20 


10.00 to 


10.08 P.M. 
10.20 P.M. 
10.32 P.M. 
10.44 P.M. 
10.56 P.M. 
11.08 P.M. 
11.20 P.M. 
11.32 P.M. 


10.12 to 


10.24 to 
10.36 to 
10.48 to 
11.00 to 
11.12 to 
11.24 to 


* Eastern, standard time for WWV, Washington, 
.C. Pacific standard time for 6XBM, California. 


POPULAR RADIO 


Radio Motion Pictures 
in the Home? ~ 


C. Francis JENKINS, the inventor who is 
known for his radio photographic transmission 
invention, is planning to conduct tests in the 
near future of radio transmission of motion 
pictures; he believes this will be one of the 
next stages in the development of radio. | The 
experiments are to be conducted in what he 
designates as “radio vision,” OS first 
described in Poputar Rapro. A small studio 
has been rigged up in his laboratory in which 
will be staged pantomimes and other entertain- 
ment for sending over the air. Receiving sets 
will be installed in a few homes to ascertain if 
the transmission is successful; these sets, will 
consist of boxlike affairs which, when the lid 
is raised, will reveal a screen with the motion 
pictures cast thereon. The instrument will be 
turned on in somewhat the same fashion!as a 
radio program is now tuned in. © | 

* * ° Se 


A New Operator's License 


Tue Department of Commerce has author- 
ized a new form of operator’s license to be 
known as Broadcasting Station Operator's 
License. Commercial Second-class License 
blanks will be used, with an inscription stat- 
ing “valid only for the operation of a -broad- 
casting station.” In the code test a speed of 
only twelve words a minute in transmission 
and, reception of Continental` Morse is re 
quired, instead of twenty words a minite. The 
theoretical examination consists of a number 
of questions on transmitting apparatus such 
as 1s used in broadcasting, on receiving equip- 
ment, storage batteries, motors, generators and 
the radio communication laws. The passing 
mark required is 75 percent. Examination 
papers are now being prepared and will soon 


be sent to radio supervisors. 
x ok x 


A Beam System Between Canada 
and Australia 


Wir the completion of the Marconi Station 
at Drummondville, Quebec, it is expected that 
connection with Australia will be made pos- 
sible by the new beam system of radio trans- 
mission. The new beam circuit which will b 
operated by the Marconi organization in cor 
junction with the British Post Office, will per- ; 
mit messages being sent from England to ; 
Drummondville and thence relayed to Aus- | 


tralia. 
* œ * 


Selective Police Broadcasts ` 


A NEW installation at the New York Citr | 
radio broadcasting station, WNYC, is expected | 
to prove a valuable adjunct to the work of the | 
police. Engineers have successfully demon- » 
strated a “selective” call to a single police sta- 
tion, followed by police instructions exclusively 
to that precinct. It also was demonstrated that 
the receiving set under test would not respond 
when other stations were called unless a bor- 
ough call or a general call was issued. 
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F. M. Denuo 


A RADIO STATION 


§,900 FEET ABOVE THE SEA 


One of the highest broadcasting stations in the world is situated in the French 


Pyrenées alongside the observatory shown in the picture. 


Weather forecasts and 


other information, that are obtained at the observatory are broadcast from this sta- 
tion for the benefit of the government bureaus and the French farmers. 


The New “Radio Rash” 


A PECULIAR skin eruption is the newest disease 
to puzzle medical circles in Vienna. It is 
caused by hard rubber receiver cases pressing 
against the ear for long periods of time. Dr. 
Marcus of Vienna, who discusses the disease 
in the Clinical Review, recommends the use of 
soft rubber ear muffs fitted over receivers to 


prevent the irritation. 
* k & 


Religious Superstitions 
Hurt Radio 


ALTHOUGH the ban on receiving sets in 
Morocco has been lifted, the natives take no 
interest in their use. 
are resident there hail the new ruling. Re- 
ligious conservatism is a large factor which 
has impeded the advance of radio in the 
Orient even among the wealthier non-Chris- 


tians. 
* k*k * 


How Radio Served in the Alaska 
Epidemic 


Tue Nome radio station worked twenty-four 
hours a day for the first time in its history 


Only Europeans who ` 


during .the diphtheria epidemic that raged 
there recently. Great dependence had to be 
placed upon radio communciation from Nome 
on account of weather conditions that inter- 
fered with other means of transmitting in- 
telligence—but which did not affect radio 
stations. 


* * * 
Germans Hear American 
l Programs 


GERMAN radio fans for the first time are 
listening in on American stations. The pow- 
erful Stuttgard receiving center transmits mu- 
sic played at Pittsburgh, Pa. by an automatic 
amplifying process to individual receivers 
throughout the whole of the German Republic. 
Even the weakest German apparatus now is 
able to hear American broadcasting, 

* * * 


Radio Artists Organize 


THE radio artists of America have banded 
together “for the purpose of putting radio on 
a paying basis.” The new organization is 
known as the Radio Artists Association of 
America and is national in scope, with tem- 
porary headquarters in New York. 
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PAGES WITH 


Tue difficulty in getting reliable vacuum 
tubes confronts practically all broadcast lis- 
teners; for that reason the following letter 
from Mr. H. M. Noyes of West Orange, N. J., 
is not only pertinent but of widespread interest. 
He writes: 

* o * x 

“Wy not give a little publicity to the tube 
situation’ Even if the purchaser asks for a 
‘genuine R.C, A. Radiotron, as suggested in 
advertisements, the results obtained in too 
large a percentage of cases are far from 100 
percent perfect. It appears to be only a matter 
of luck whether the purchaser gets a good 
-tube. The so-called testing apparatus in use 
at most retail stores, with which the sellers 
are fortifying themselves against complaint, 
furnishes (according to my experience) a very 
incomplete test, if it can be truthfully claimed 
that it is really a test of operating efficiency 
at all. 

x * * 

“It seems to me no more than fair that the 
purchaser of a tube should be guaranteed that 
it will give perfect results in a set, and that 
he should not be asked to be satisfied with 
anything less. No set is any better than its 
tubes. A great many tubes sold today as per- 
fect would give even the finest superheterodyne 
a black eye.” 

* * OF 

Mr. Noyes hits upon a live subject—the sub- 
stitution of imitation products for the genuine. 
This practice is the source of endless trouble 


to everyone concerned. 
* * * 


Ir is characteristic of the so-called “boot- . 


leg” tubes that picked specimens perform very 
well for a few days. But the average tube 
is poor and all of them lose their sensitivencss 
after a few hours of use. 

* * Ok 

“I HAVE never yet found an imitation of a 
standard vacuum tube that would. stand 
up,” one of the foremost radio experts tells 
the Editor, “and unless you are pretty sure 
of the product, I do not think that radio fans 
should purchase these. And the product of 
the ‘exchanges’ that profess to repair tubes 
is, so far as my experience goes, as bad or 
worse,” 

* * x 

THE immediate solution of the difficulty lies 
in not merely demanding but getting the gen- 
uine, specified article in every case—a policy 
which PoruLar Rapio has consistently and per- 
sistently maintained from its first issue. 

THE vacuum tubes advertised in POPULAR 
Rapio are tested in the Poputar Rapio Laro- 
RATORY. And only those that function satis- 
factorily are permitted access to our columns. 


On page 436 of Porputar Rapio for Novem- 
ber appeared a picture of Wilbur Glenn Voliva 
of Zion City, Illinois, broadcasting from sta- 


THE EDITOR 


tion WCBD. The religious sect which M 
Voliva heads and which owns that station 
erroneously referred to as the “Latter Da 
Saints,” whereas (as a reader kindly poin 
out) it should have been referred to as th 
“Christian Catholic Apostolic Church.” Th 
“Reorganized Church of Jesus Christ of La 


ter Day Saints” owns and controls statio 
KFIX at Independence, Mo. 
* ok = 


“THe Mormons of Utah, who erronecaay 
call themselves ‘Latter Day Saints’ have a sta- 
tion also,” reports the Editor’s correspondent, 
Mrs. M. D. Graham of Burlington, N. D. 

aa N i- 


AMONG the letters that reach the Editor are 
many that contain appeals for advice about in- 
vestments in radio enterprises of various kinds. 
All such inquiries are referred to experienced 
brokers—preferably to experienced and con- 
servative brokers whose business it is to know 


the real values behind stock certificates. 
* oe x 


To Elbert H. Garv, the head of the U. S. 


Steel Corporation, is credited the most apt 
reply to a question of stock values. 
“Do you think steel stocks will go up or 


down?” a woman once asked him. 

“Yes,” was the answer, “I think they will 
They rarely stand still and they can’t go side 
wise!” 

* k x 

“I DON’T suppose that you get many letters 
from this side of the water,” writes Mr. H. 
Auger of London, “so here goes. POPULAR 
Rapiro makes its appearance every month on 
the larger bookstalls* and ultimately finds its 
way onto my shelves. The Four-circuit Tuner 
described in the January issue was the first 
set completed from instructions, and despite 
the substitution of other parts it has worked 
magnificently. Although I am within thrée 
miles of our local station 2LO, this station is 
entirely eliminated on 365 meters and Man- 
chester (2ZY) is tuned in strongly. I use a 
two-step audio-frequency amplifier, although 


I caught most DX stations on the detector, 
x ok  * 


“THANK God your magazine makes radio 
human, which it is,” writes W. C. Holman. of 
New York. “Who cares, among the general 
public, for the technique alone? It’s the ro- 
mance of radio—the humanness of it—you get 
into your magazine. I read the blamed thing 
in spite of myself. You make the headlines 
so interesting they lead me into buying copies.” 

* ok oh 

“PERMIT me to thank you for your contri- 
bution to the radio art. You have given us in. 
the Cockaday Four-circuit Tuner, a circ 
that will work rings around the best of them” 

—Ricuarp A. Brar, Buffalo, N. Y. 


— -— 


* English for “newsstand.” 


(Continued on page 6) 
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“Experience is the Vital Factor in Excellence” 


Gbompson. 
RADIO 


Te THOMPSON COMPANY is the only 
organization that has been manufactur- 
ing radio apparatus exclusively for fifteen 
years. During this time its research labo- 


ratories have perfected-developments - 
which have contributed largely to the . 


advancement of the radio industry. 


This wide experience, now available 
in the Thompson. apparatus, means 
Receiving sets and Speakers 
that embody the latest and 
best practice in Radio Engi- 
neering. 


A critical investigation of each model 
will disclose outstanding features of 
genuine effect, in artistic appearance, 
naturalness. of tone; simplicity of opera” 
tiori. 


~ Radio in the home broadens the scope - 
of human happiness. | 


Every day the 
broadcast program carries something for 
every member of the family. 
The 5-tube GRANDETTE is $125. The 
pl} ` 5-tube PARLOR GRAND, (shown above) is 
$145. The 6cube CONCERT GRAND is 
| $180. Prices are without tubes or batteries. 
<a H. The Thompson Speaker, with conical dia- 
SX phragm and other special features, is now $28, 


Write for attractive literature and name of Thompson dealer near you. 


R. E. THOMPSON MANUFACTURING CO. 


FACTORY: 
JERSEY CITY, N.}. 
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CHoMPsonNn 


CONCERT GRAND 


4 PPETRTIPI TAPED NTON Na 


` 


> SPEHARER 


2 GRANDETTE 


WSR WSR WRN, n GOR WISP UTR WW Fe 


5 LUE EEL Oar 


CACARA ISICON CON Ne wir 


SUUUDOGROTISAGSCRATIDUDERITEORET 


$ 


$ 


ORD TOUR OGURERERGTEUDORRGIRESL GON, 


> oUUO PES URUOULUCOUGADEARED ISI: — 


g 


Al apharatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


—— aeaea 


PAGES WITH THE EDITOR 
(Ooviinea Tro page 4) 
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“What does the editor of Porurar * RADIO 
look like?” inquires a reader, Edward W. 
Stone, of Springfield, Mo. In answer, Lieut. 
James W. Cottrell submits the above snap- 
shot which he made recently at the Reserve 
Officers training camp, at Sea Girt, N. J. The 


commanding officer.at the left is Col. Edward -` 
at the right is . 


A. Shuttleworth, U. S. A.; 
Lieut. Col. Kendall ‘Banning,’ Signal Corps, 
O. R. C—who left Porutar Rapio in. the 
hands of its competent staff long enough to 


get m a few days of military) instruction. 
% * i 


THE little item that appeared in this depart- 


ment in which Mr. Turton of-Guatemala told 
of how he obtained a copy of the October, 1923, 
issue of PoruLarR Ranio in that remote coun- 
try and of the difficulties which he had to 
overcome in getting parts with which to build 
a receiver that was described in that number, 
has called forth an interesting reply from an- 
other South American reader, Amando Ces- 
pedes Marin of Heredia, Costa Rica. 


“We have radio on almost every farm,” he 
reports. But apparently the life of the radio 
fan is somewhat more turbulent in Costa Rica 
than in our own country. Two months be- 
fore, the land was shaken by earthquakes, and 
it was in a letter from Mr. Marin that station 
PWX of Havana received and first broadcast 
the news of that, “many a town of ours had 
been destroyed by furious quakes,” including 
Mr. Marin’s own home! 

ht ae 

Bur a little detail like that does not dis- 
courage a real dyed-in-the-wool fan. “My 
loudspeaker was smashed,” Mr. Marin admits, 
“but I pulled my Cockaday set from the ruins, 
raised my antenna again and amidst the trem- 
bling of the earth I picked up Lincoln, Ne- 


even count them! Situated here 


Seas Pittsburgh, Lose 
Texas: stations KER 
PEE EE aa 


IF Mr. Marin hasn’t the indo mitable spirit of 
the true radio fan we CG ro ow who has! 


Here is the kind © of “kick” thay the Editor 
likes to get: “I have been read Fite à great 
deal of interest the comments ma (em about your 
improved four-circuit tuner under the def 
ment, Stations I Have eee f Wy h 
frained from writing you bef ore 2 
waiting to see if I could not find $ some fault 
with my own set, which I built f ‘om your de- 
scription. But up to date the or y fault Th ve 

found with it is that the volume is so great 
that it will rattle the loudspeake er unless e 
“resistance units are switched in! J have re 
ceived a total of 72 stations on the louc speaker; 
unless I get them on the loudspeal ails r I don't 
n th he central 
part of Ohio I get everything from ocean to 
ocean. 100-watt stations in Oklahoma are re- 
ceived, and WGY is picked up durin ig the ia 
as well as at night. And I received the = En 
lish stations durne the transatlantic 
. G. Luvist, Mario: s Ohion 

* * * 

Tue little article: by H.: W. ‘Sin 
Compact Radio Kit for a Spring E ” that 
appeared in a recent number, is ie ing 
in a quite unexpected number of letter 
from readers who built it and whose re port 
border on the enthusiastic, — “T am more thar 
surprised at the results obta ned from this 
hook-up,” writes Wm: C. Brown of “Detroi 
“Although I somewhat changed the type of th 
parts described, the concerts come ing eat, At 
the present: time I am Tepa A e 
Radiotron tube; a 43-plate Ais 
battery and a 75-turn Penye co Afi 
the parts. were assembled I had no troi ble ir 
picking up WBZ in Springfield, :Mass.; Wo 
of Jefferson City, Mo.; WDAP. of Chica £0, I 
and WCBD in Zion, Til. All of which 
credit to H. W. Sinclair and PoruLar R apro!” | 
EE T l 

“I way say that I have constructed oy r 3 
sets, and am an electrical engineer s tirveyo 
for our largest insurance company, S0 Tigao 
something about radio. But must sa 

that the finest set I have ever handieds is th 
one described in your June, 1924, issue, pages 
567-576. It is in my opinion easily th he bes 
this side of the Atlantic and I have recom- 
mended it to many of my friènds, telling then 
about Poputar Ranio at the same time 
—A. A. Moov, Walkerville, New castle- J 

f ‘on-Tyne, England © 
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All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


‘for the various broadcast sta- 


= IrIs Warren: 
“A slight deviation 
leads to a Rica er- 

oror? Ret 


Theret are no devia; 
tions, however slight, 
in the making of a 
- Synchrophase; each 
is a masterpiece. - 


Synchrophase Secrets 
No.2 The S-L-F Condenser 
(Straight line freque@y) 
This ingenious device elim- 
lħates the crowding of low 
Wave stations towatd the lower 
end of the dials; the settings 


tions being spaced at equal in- 
tervals around the uials. The 
circuits are so arrahged thar 
the settings for a given station | 
are identical on all three dials. 


The S-L-F Condenser makes 
the Synchrophase | a feceiver 
that is unrivalled in its sim- 


soos and ease of dependable 


TRADE MARK 
REG.US.PAT, OFF. 


The Best in Radio Equipment 
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Synchrophase | N 
with Battery-base 


CHIROPHASS, | 


TRADE MARK 


NTO this masterpiece of design and craftsmanship are 

built the knowledge and experience gained during 

fifteen years by the manufacturer who stands pre-emi- 
nent in the industry. 


Binocular coils give the Synchrophase a degree of 
selectivity found in no other receiver. Two stages of bal- 
anced tuned radio frequency—the result of exhaustive 
research— are responsible for its unsurpassed sensitivity. 
Its thorough ease of operation is made possible by the 
S-L-F condensers and a volume control giving an un- 
broken range of six variations of audio amplification. — 


To see the Synchrophase is to appreciate its charm; 
to operate it, is to realize its true excellence. 


Ask your dealer, or write us for literature. 


A.H.GREBE & COMPANY, Inc. 


Van Wyck Blvd., Richmond Hill, N.Y. 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


All Grebe apparatus is covered by patents grantedand pending. 


THIS COMPANY OWNS AND OPERATES STATION WAHG. 
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HE Thompson Organi- 
zation is unique among 
radiomanufacturersin having 


-a background of 15 years ex- 


perience in designing, developing sad 
manufacturing intricate and delicate 
radio apparatus for the armies, navies 
and commercial institutions of the world. 


During this time its research labora- 


‘tories have perfected developments 


which have contributed largely to the 
advancement of. the radio industry, 
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opm perioneesas the Vital Factor-in Excellence’ 


CROMPSON — 


This wide experience, -now 
available in the Thompson 
apparatus, means Receivers 
and Speakers that embody 

the latest and best practice in Radio 
Engineering. A critical investigation of 
each model ‘will disclose outstanding 
features of genuine excellence — in 
artistic appearance, naturalness of tone, 
simplicity of operation. ` 


Thompson Receiving sets range in price from 
$125 to $180. The Thompson Speaker is now $28. 


Write for attractive literature and name of Thompson dealer near you. 


R. E. THOMPSON MANUFACTURING CO. 


30 CHURCH ‘STREET 
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NEW YORK, N. Y.. 
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All apparatus advertised in this magazine has been tested and approved-by POPULAR RADIO LABORATORY 


PAGES WITH THE EDITOR 
(Continued from page 4) 


most scientists of the world. And they not 
only read it but contribute to it! A glance 
over our list of authors is a veritable “Who's 
Who in Science.” 

* * * 

THE recent feats of transmitting pictures 
and letters (and more recently pictures in 
color, as described on pages 125-128 of this 
issue), make the predictions of Major General 
Charles McK. Saltzman, Chief Signal Officer 
of the Army, particularly significant. These 
predictions were made by General Saltzman in 
PoruLar Rapio for September, 1924; recently 
in his annual report, General Saltzman pointed 
out the military value of the latest develop- 
ments in radio as follows: 

* xk x% 

“MECHANICAL transmitters with higher speed 
qualities are becoming stabilized and American 
invention seems to be making further and 
rapid progress in associating photography with 
radio, which bids fair to revolutionize funda- 
mental methods of transmission. Military mes- 
sages of the future, particularly in active oper- 
ations, may contain diagrams and sketches or 
even entire sheets of maps, all transmitted as 
part of the same message, and in a method by 
which detection or listening in will be reduced 
to a very low minimum.” 

k k Ok 

“First, I wish to say that I enjoy POPULAR 
Rapio more than any other radio magazine. 
Your editorial policy causes your readers to 
feel that the articles in Porutar Rapio are 
authoritative, and they instill confidence.” 

— JAMES O. BRUEN, Kansas City, Mo. 


No editorial policy initiated by POPULAR 
Rapvio ever met with such determined opposi- 
-tion in the beginning nor met with such uni- 
versal endorsement in the end, as the policy of 
furnishing the specific names of radio parts in 
our “how-to-build” articles. Here is a typical 
letter of approval from a Canadian reader : 
i * 


“THE policy of Porurar Rapio in not hesi- 
tating to recommend parts by name which arc 
being used with success in your circuits, great- 
ly appeals to us by reason of our distance from 
the manufacturing sources, and our inability in 
consequence to examine many of the parts 
which appear in advertising literature. We 
take pleasure in stating that in no one casc 
have we been disappointed with any recom- 
mendation that has appeared, and our- hope is 
that your present policy may long continue.” 
—Walter W. Ballinger, Director, Thomas 

Ballinger & C 0., Ltd., Wellington, N. F. 
* 


AnD here is another friendly greeting—from 
a trapper in the great open spaces of the north 
country : 

“I have not been a reader of PopuLar Rapio 
long and have missed several copies—but I can 
truthfully say it is the most favored of the 
radio publications received among the trappers 
and miners. Poputar Rapio covers the field so 


thoroughly that I do not feel the need of am 
other radio publications.” | 
—E. H. Jonnson, Whitehorse, Yukon Te 


tory, Canadak 
* K 


WuHueEN the world and his wife read with 
amazement on the front pages of their news 
papers a short time ago of the transmission 9 
pictures by radio by means of the Jenkin 
apparatus, they were merely reading a new$ 
paper description of a development that wés 
originally described in Poputar Rapio fq 
April, 1923—one year and eight months beforél 
% 


“I was formerly a subscriber of Poputay 
Rapto,” confesses Roscoe Bloss of Dunning- 
ville, Mich., “but thought I would try anothé 
and cheaper magazine on radio. But nowhef 
could I find one to compare with Poputa) 
Rapto, and to prove it—well, here's my sub 
scription !” 

x * OF 

On page 638 of PopuLar Rapio for Decert 
ber appeared a picture of Lieut. Franklin { 
Nash holding a radio transmitter of his o 
design. At least, the Editor assumed that f 
was a picture of Lieut. Nash because that w 
the information that came to him with the 
photograph. But the information was wro 

a ee 

“As I served as a Captain in the Sign: 

Corps at Camp Alfred Vail, N. J., acta 


officer,” writes S. D. Ashford, the senior Sigk 
Engineer of the Interstate Commerce Comh- 
mission, “it was not difficult to recognize hij 
as Lieut. Rash—not Nash.” So the error 
hereby corrected. 


a or 

“I WANT to express my sincere appreciati 
and to tell you of the pleasure I get from real- 
ing Poputar Rapio,” writes Dr. R. Robinsén 
Duff of Chicago. “I have followed it prac 
cally from its inception and I want to add 
little bit in congratulating you on the splen 
magazine which you are placing before th 
radio public. Please accept my _ subscriptidn 
for the coming year.” 

* 


* * 


“I nave had Poputar Rapio since it w 
published, and for real information on rad 
it has any other publication beat forty-levés 
different ways.” 

—HErRMAN Raptorr, Sleepy Eye, Minn. 
x. ee 


In the next number of PopuLtar Rapio—f 
March—will appear another constructional a# 
ticle by Laurence M. Cockaday, “How to Bui 
the Improved DX Regenerative Receiverf 
Unless you are a regular subscriber, ask yo 
newsdealer to reserve a copy for you. 
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“ Over- Toud words 
from an orator Jar 
the ears; music too — 
faint to dance by 

“strains them.” The 
‘ secret of pleasing 
volume is in the 
 Synchrophase. Sse 


TRADE MARK 


LA HEN, RE so many 3a radio instruments 

“V on the market, one may choose with the 
same wisdom and deliberation exerted in the se- 
lection of a motor car or timepiece, it is not sur- 
prising that you will find an ever-increasing 
number of Synchrophase enthusiasts. A man 
who has once operated a Synchrophase 1 is content 
with no other type of receiver. Se 


ee 


‘Binocular coils—unaffected by local neea 

arranged i in two stages of balanced tuned radio 

i frequency, give greater selectivity and sensitivity 

“ On the S-L-F (straight line frequency) conden- 

| sers all stations are spaced at equal. intervals 

* around the dials, No crowding of stations at the 
| lower end of the dials i in the Synchrophase. 


Phe ‘surpassing beauty ‘of the Synchrophase is 
mphasized by comparison with other radio re- 
céivers. Close inspection reveals that every de- 
ail was designed and built in the Grebe factary, 
rhile in other Teceivers is found merely a variety 
fz assembled parts. 
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Synchrophase Secrets 
No. 3. Volume Control 


In the Synchrophase an 
entirely new control for 
audioamplificationis 
provided. 


< ee m ee meen te a o 
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This volume control, 
with six gradual varia- 
tions, enables you toob- 
tain just the rightinten- 
- sityforavocalselection, 
a lecture or a dance, 


ee ee | 


j 
O nati SAED IID EIO E B DEN A TE ADDED O D D E ee es iiam „att a ami i P a 
. , : 


ee 


THIS COMPANY OWNS AND-OPERATES STATION WAHG ( } ) 
Es : All Grebe apparatus is covered by patents 
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You Like it Better 


= Yourself 


i ‘THE 5-TUBE 
l GhoMpPpson 
| < NEUTRODYNE 
| VS KNOCK; DOWN SET 
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I American boy is a natural-born builder. 
His imagination—his inherited constructive 


spirit—craves a worthy objective. 


There is nothing that so satisfies the natural 
creative ability of American boys—young and old 
— as the building ofa radio set; for when a radio 
is finished it brings to the boy the world’s best 
entertainment and education from far and near. 

Many of the achievements in modern radio 
reception have been made by young men who a 
few years ago built radio sets, listened to code 
messages, and were the first to listen in when 
speech and music were first broadcast. 

_ Building a radio receiver is a happy event 
in any boy’s life. 


-All Parts included in Case 
No drilling necessary 


All parts, (except batteries and tubes) needed to assemble the 


The Thompson Knockdown Licensed Neu- 
trodyne Set contains parts that have been 


developed by famous radio engineers of many 


years experience.’ The perfectly designed and 
perfectly matched Thompson parts are in no 
way similar to ordinary parts. Thompson neu- 
troformers and audio transformers, that have 
made the Thompson quality of tone reproduc- 
tion famous, cannot be bought separately. 

The Neutrodyne circuit, which was designed 
since present-day broadcasting was perfected, 
plus Thompson experience of many years in 
radio, make the results from Thompson 
Knockdown Set superior to any Knockdown 
Set on the market It is easy to assemble. 


y ‘Thompson 5-tube Neutrodyne Knockdown Set are packed 
in Àcase with the Thompson 16 page instruction bookler. 
3 This pookletcousiing easily undesrgad Puid: 
ing directions together with photographs, dia- 
grams and actual size blueprints—everything 
to make building a Thompson Knockdown 3 
Set about the easiest thing you haveever tried Se: L 

The Thompson Knockdown Set is only e 
$72 at good radio stores. 


R. E. THOMPSON 
MANUFACTURING CO. 


Maker of Dompn Neutrodyne Radio 
Receivers and the Thompson Speaker. 


30 CHURCH ST., NEW YORK, N.Y. 
“Experience is the Vital Factor in Excellence” 
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PAGES WITH THE EDITOR 
OTE. (Continued from. page 4) 


weeks alone the following have been licensed; 
KFRP, Redlands, Calif., (Trinity Episcopal 
Church) ; .WOỌQ, Kansas Cty, Mo., (Unity 
School of Christianity); KPPC, Pasadena, 
Calif., (Pasadena ` Presbyterian Church) ; 
KFBG, Tacoma,. Wash., (First Presbyterian 
Church); KFRW, Olympia, Wash., (United 
Churches of Olympia) ; and WGBC, Mem- 
phis, Tenn., (First Baptist Church) 
* + . 


Anp the Paulist Fathers (Roman Catholic) 
are now announcing station WPL in New 
York, as the first of a chain of broadcasting 
stations that are established frankly “for the 
purpose of acquainting the public with the 
Catholic'viewpoint on current affairs.” 

+ * * 


“Our station,” announces the Very Reverend 
Joseph MacSorley; the Superior General, 
“will be the official mouthpiece of everything 
Catholic. We want especially to reach isolated 
communities where there is no Catholic church. 
We want owners of radio sets all over the 
country to be in a position to understand 
Catholicism and the Catholic viewpoint.’ 

a * 2k 


On the heels of this announcement from the 
Roman Catholics, the National Lutheran Coun- 
cil announced that the Lutheran Church will 
also “broadcast direct gospel messages,’ em- 
ploying station. WFUS. at St. Louis for the 
purpose. This station “will be used to bring 
. the Lutheran viewpoint to the radio audience,” 
is the gist of their own frank statement. 

* * * 

How long will the radio fan submit to this 

rising flood of religious propaganda? 
* * x 


“Just about a year ago I picked up the first 
copy of Poputar Rapio that | ever saw,” writes 
Byron Jones of Sag Harbor, N. Y. “Since 
then I have never missed a copy and have also 
sent for several back numbers. 

x k 


“As the idea of your magazine seems to be 
‘simplicity and clearness you might use the fol- 
lowing as a sort of slogan: 

“PopPULAR Rapio—by the scientist, 
amateur, and for the people.” 


with the 


* * +> 
To the “hams’—the radio amateurs who 
transmit and who can read the code—the 


rhythm and technique of the expert on the 


key is something akin to music. And once 
in a while a broadcast listener rises to doff 
his hat to the brass-pounding artist. 


* xk xX 


“OFTEN, when broadcasting is uninterest- 
ing,” writes Ward Dorrell of Toledo, Ohio, 
“I get an undeniable thrili when I tune in on 
some of the boys on ‘600.2. The most pleasur- 
able of all comes from the fist of the night 
operator at WSC at Tuckerton. He is, of 


‘it is deserved.” 


course, unaware of my saci: of his skill 
—and I'd like to let him know of it through 
PoruLar Rapiro. The . commercial stations 
come in for so much 
BCL’s that I want to give a kind wor 


* * ok 


Tue Editor is glad to broadcast this tnbute 
—which is the first of its kind that he has 


received. 
* * * } 


On page 274 of this issue of Pos 
Rapio appears the first of a series of monthly 
commentaries on broadcast programs—a Sefies 
that the Editor believes will prove widely, pop- 
ular with all classes of readers. This feature 
is contributed by Mr. Raymond Francis Yates 


who, under the pseudonym of “Pioneer,” made - 
a national reputation as the first radio: pros 


gram critic of The New York Tribune. 
x ah Sok | 


THE series of “Simple How-to-Build” art 
cles that PopuLtar Rapio is running for the 
particular benefit of beginners 
widely popular. 
structed receivers that are described in the 
brief but pointed directions given by our 
Technical Editor are being built in large num- 
bers by our readers—and with marked success, 


too. 
E a 


“I wAnT to thank Laurence M. Cockaday . 


for his article on the Reinartz set,” writes 
Harold J. 
select a typical experience). “I am using an 
inside aerial. I get Texas every night, have 
had KOA, but I nant get static!” 


* oe x 


Ir you are thinking of building a simple 
radio receiver, just turn to page 258 and see 
for yourself ‘how easy it is to follow Mr. 
Cockaday’s instructions—in this case for the 
building of a combination three-stage ampli- 


fier. 
x * x 


In this number two of our regular depart- 
ments—“Whats New in Radio Apparatus” 
and “Trouble Shooting?—have been so e 
tended in length, in order to include new 
timely information of value to readers, 
the “What Readers Ask” department has 
crowded out entirely—but out of this num 
only. Many of the questions that would have 
been answered in the held-over department 
will be found in the departments that have 
encroached upon it. 


Editor, 


Poroak RADIO 


is proving . 
Apparently -the -simply-con- - 


Kittsley of Cedarburg, Wis. (to 
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The Best in Radio Equipment 3 


eae 


F you ‘have’ once operated a Synchrophase you will not | 

a rifter: oe ae , be satisfied with any other typeof receiver, because Grebe a 
“If there be no faith in our words, oe ee i exclusive and. fundamental features provide reception that `: 
of what use are they?” o ee a is ‘unsurpassed. > z 


It is easy to prove the claims. Rage 
made for the. Synchrophase. - T te 


-Binocular Coils, which keep the set balanced against local 
interference, provide greater selectivity and sensitivity. 


ie, : S-LF (straight line frequency) Condensers make tuning-in a 
- ¿quick, easy.and positive. All stations are spaced at equal in- — 


‘No other’ receiver r has ` tervals around the dials; short-wave stations are not crowded 
-onto the. lower numbers. | ` 


-these features: = mA : ae 
cage | Grebe Volume Control gives six dns of sound 
without reducing tube current; thus maintaining the true 
-character and shading of every note. 


i “Unlike: sets made up of assembled parts, where the assem- 
- “bler has no control over their design and quality, every detail 
Binocular.’ of the Synchrophase is designed and built in the Grebe 


a 

“4 ‘Coils factory so that all parts coordinate perfectly. This makes 
ia > possible the unsurpassed performance of the Synchrophase. 

| y ` This. excellence extends,also to the Synchrophase cabinet, It 
K -is beautifully designed and built of solid mahogany, highly | 


polished and with delicately embossed gold escutcheons. . 


Compare all sets before you buy, but be suré to have the 
Synchrophase demonstrated by your dealer. 


ERE YR SRG E CATE FE 2 ARNON 


tii S-L-E 


« Condensers 
ra 


ts gee 
we 


_ Ask your dealer or write us for full information 


A. H. Grebe & Co., Inc. 
Van Wyck Bivå., Richmond Hill, N. Y. 


Western Branch: 443 So. San Pedro Sr., Los Angeles, Cal. 
This company owns and operates station WAHG 


aye se UN: 
a: “Ss Wee 
E Py Cees peer coe r 
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Tio F gait 


~ Control 


SAL ONA, 


© All Grebe apparatus i} ADD 
& is covered by patents 


granted and pending. TRADE MARK - 
REGUS FAT OFF. k . 
£ a x i Also supplied with 


base for batteries. 


ber a 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


PAGES WITH 


WirTH the next issue—Mar—PopuLar RADIO 
celebrates its third birthday with an Anni- 
versary Number. 

x ok Ox 

A NEw and significant invention that prom- 
ises relief to those afflicted with deafness (and 
which incidentally may lead to developments 
of far-reaching importance in the equipment of 
auditoriums, theaters, churches, and other 
public meeting places) is announced for the 
first time on page 311 of this issue of POPULAR 
RADIO. 

* * x 

Tume fact that this invention involves the use 
of apparatus that has been developed by radio 
brings this remarkable device within the scope 
of this magazine. Besides it furnishes further 
evidence of the tremendous influence that radio 
has had and is destined to have in the onward 
march of civilization. 

* Ok 

“Every effort will be brought to bear to 

assist the medical profession in the study of 


THE EDITOR 


the application of this invention to deafne 
states the scientist-inventor, Dr. Byron E] 
“Demonstration rooms have been equipped 
331 Madison Avenue, New York, where physi- 
cians may come with patients for test and 


report.” 


* x * 


“On page 218 there is a picture of a hockey 
game between the Boston Bruins and Ottawa,” 
writes Mr. N. Longley of Tornoto, Can. “You 
state that this was the first hockey game to be 
broadcast by radio. Station CECA broadcast 
hockey games at Toronto during the winter of 
1922-23. It also broadcast most of the games 
played by the Toronto Granites, the Canadian 
Olympic Team in 1923-24, before they went to 
France to compete in the Oympic games. On 
several occasions they relayed the game from 
Hamilton, forty miles away, by telephone and 
broadcast it from Toronto. I listened to most 
of these games myself.” 


(Continued on page 6) 


WHERE POPULAR RADIO TESTS READY-MADE SETS 


The techmcal staff of the PopuLtar Rapto LABoratory—(a corner of which is shown 
in this picture)—have for several months been experimenting with the ready-made 


receivers that are now on the market, with the specific purpose of finding out just 
how the owners can get the maximum efficiency out of them. 
mvestigations are embodied in the series of articles “How to Ger THE Most Our 
OF Your READY-MADE RECEIVER,” now running in this magasine. The order in 


The results of these 


ee 


which these sets are selected for attention is determined by the popular demand of 


our readers themselves. 


What set would vou like to see described next? 
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MAGINE : a Radio Receiver SO cap- 


i - able as to fill a Concert Hall seating © 


1,900 people, and the quality of tone so 
gatural as to carry no suggestion of 
echanical or electrical reproduction ! 


j The Thompson Concert Grand 
;{Model! S-70) is seldom used at full 
power; yet when the occasion requires, 
will fill a Ball Room, Concert’ Hall, 
r other large gathering place, with 
“ypeech or music, and at no sacrifice of 
gonal quality. In fact it provides a 
juality of tone never before attained 
ve radio reception. 


n The reason for the remarkable per- 
ormance is due tothe use of exclusive 
fhompson audio transformers. Three 
stages of audio amplification without 


T hompson Tone-- 


a quality of naturalness never 
before attained in radio reception 


distortion is a distinct achievement in 
radio engineering. 

Eminent radio authorities have ac- 
knowledged the Concert Grand Model 
as the latest and most important 
achievement in the development of 
Home Radio Receiving sets. 

The beautiful two-tone mahogany finished 
cabinet, with sloping panel and special com- 
partment for all dry batteries is an outstanding 
example of the cabinet maker’s art. Equipped 


for either dry or storage battery operation. 


The Thompson Concert Grand (Model S-70) 
is $180 without accessories. 

For fifteen years the Armies, Navies and 
big Commercial Companies of the world have 
used radio apparatus produced by the Thomp- 
son Organization. This experience pre-emi- 
nently places it in. position to supply the best 
for Home Radio Purposes. 


GhoMPsonp 


RADIO 
N EUTRODYN E Wid face 


y On request, an interesting booklet will be forwarded 


VARIOUS MODELS 
$125 lo $180 


Entotin Exciuszve 
and Important Features 


R. E. THOMPSON MANUFACTURING COMPANY 


9 


30 CHURCH STREET, NEW YORK, N. Y. 


ee 


CA creation that reaches 
the highest pinnacle of 


TONE REPRODUCTION 
the 


GhoMpson 
SPEAKER 


HE Thompson Speaker 
was designed by famous 
engineers with wide experi- 
ence in acoustics and sound 
reproduction. 
lt has the most natural tone 
of any speaker on the market 
today—dand a greater capacity 
for volume. 
_ An efficient speaker is nec- 


‘essary in combination with a 


radio receiving set to secure 
desirable results. Any good re- 
ceiving set is limited if a first- 
class speaker is not used. 
Many people,unfortunately, 
not realizing the importance 
of owning a first-class radio 
speaker, are sacrificing the 
richness and sweetness of tone 


_ through the use of an inferior 


speaker, whose only appeal 
rests in its low price. 

«The Thompson Speaker has 
seven unusual features which 
combine to make tone repro- 
duction beautifully satisfying 
in its Trueness and Fidelity to 
every musical pitch and tone. 

The Thompson Speaker is 
the only speaker—within its 
price range—that can function 
efficiently on sets using five or 
more tubes. 

R 
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onal sredin of your receiving 


NOW ONLY $28' 


West of Rocky 2 
Mountains $30 b p 
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PAGES WITH THE EDITOR 
(Continucd from page 4) 


Does the broadcasting of concerts by the big 
stars of the musical world increase or decrease 
their value to themselves and to the gramo- 
phone manufacturers? 

* * & 

To answer this problem the Victor Talking 
Machine Co. made a series of experiments, 
beginning with radio recitals by artists who 
are under contract to it. The list included 
Lucrezia Bori, John McCormack, the Flonzaley 
Quartet, Mme. Alda and others of equal 
fame. 

* * & 

ACCORDING to the newspaper reports and to 
rumors that circulated up and down Broadway, 
the experiments ranged from brilliant successes 
(one rumor stated that 158,000 McCormack 
records were sold immediately following his 
recital) to dismal failures. So the Editor went 
direct to the head of the Victor company to 
get an authoritative statement. This is his 


reply: Se oe 


“THERE is a strong indication that very 
largely increased record sales have been made 
by the trade, particularly of some of the num- 
bers which appeared upon these programs, and 
there is no doubt but what there will be an 
ever-increasing demand for certain catalog 
numbers which may be broadcast in the pro- 
grams of the future.” 

x * * 

WHIcH would seem to prove that the broad- 
casting of entertainment by the world’s great 
artists is good for the artist, for his manager, 
for the gramophone people—and for the radio 
fan, the radio dealer, and the radio manu- 
facturer. 

* * & 

“I THINK about as much about radio as I do 
about a new kind of can opener—and that goes 
for any form of mechanistic science,” is the 
sage pronouncement of Louis Wolheim, an 
actor, at a recent meeting of the Drama League 
in New York. “It is a serious question whether 
any form of mechanistic science has really 
done much for mankind. Rather have they 
worked against the spiritual development of 
mankind.” 

+ k oe 

Mr. WọoLmEIM used to be a student at 
Cornell University, but as that distinguished 
institution of learning boasts of one of the 
best courses in electrical engineering in the 
country, it is more likely that Mr. Wolheim 
found his conclusions in the purlieus of Broad- 
way than within the classic halls at Ithaca. 


Now that Louis Wolheim has dismissed radio 
by classifying it with a can opener and William 
J. Bryan has declared that there is nothing in 
the theory of evolution and the Rev. Dr. Voliva 
has proclaimed the world flat, there apparently 
isn’t much left for the scientists to do but 
pack up and seek jobs where brains are not 


a requisite. 
x k k 


Ir anyone claims that the “How-to-Build” 


= 


series of articles in PopuLtar Rapro is diff | t 
for a beginner to follow, just show him 
letter to Laurence M. Cockaday from Mabén 
Kingsley of Chicago—particularly the last 
paragraph! | 
k k * | 
“Tus is merely a simple, honest expression 
of appreciation to you for your article in the 
January number of PopuLar Raprio, featuring 
your 8-Tube Superheterodyne Reflex Receiver” 
he writes. 


— a 


“I PURCHASED the parts for this model 
January 9th. I soldered the last connection 
January 16th, using spare time after a nine 
hour working day. Stations came in imm 
ately, and except for adjusting the grid con- 
denser I have done nothing but enjoy th 
instrument ever since. I have one leg of 
‘round-the-continent’ excursion to complete, b 
I have logged Montreal, Boston, New Yor 
Washington, D. C., Atlanta, Havana, 
Antonio, Los Angeles and San Francisco re 
larly through Chicago locals, and need only 
good northwestern station to complete the cif- 
cult. The intervening territory is quite thof- 


oughly covered. 
« ee 


I have spent beside a radio would be less 
one hour. I never built nor owned another 
any description. Not being mechanically în- 
clined, credit goes entirely to you for writing 
what might be a very complicated article 
such an understandable way that a novice co 
not have trouble. My thanks!” 
:  * we 


LEAVE it to a sergeant in the Regulars 
correct a mistake! Serg’t. H. F. Hekel, of 
38th Reg’t. Infantry, U. S. A. writes: 
your February issue, on page 206, you printed 
an article by Andrew Sesselmann entitle 
‘Music from a Weak Battery.’ The story wa 
O. K. but the author was a little off on th 
regiment of which the corporal was a mem 
ber. The 16th Infantry was not, i 
might never be a regiment composed of coloref 
troops.” 

* * ak 

Correct you are, sir! Mr. Sesselmann prot 
ably had in mind the 15th Infantry of New 
York, which was, is and presumably always 
will be a colored outhit—and a good one, toq 

ok X 

Next month is the time to start assembling 
that portable receiving set for use this spring 
and summer. And in the coming issue of 
PoruLcar Rapio—for May—will appear a com+* 
plete “How to Build” description of just such 
a set developed in the PopuLAR Rapro LABORA 


TORY. | 


Editor, PopuLtar RADIO 
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_ Why Tuning is So Easy 
_ with the Grebe 


i, & LF Cialo line frequency) Contlensercesextlusively 
Grebe—make unnecessary the crowding of BOOT WAVE 
stations to the lower dial numbers. 


‘On the Grebe dial all stations have equal spacing. There is 
as much leeway i in tuning-in a short as a long-wave estatio; 
Sharp tuning is quick, easy and certain. 

Each station is found on the same settings on all dials. 


With other exclusive Grebe features — such. as Binocular Coils and 
. Volume Contro]—the Syacneopnays presents the very latest in radio 
receiver development. ; 


" Unlike sets made of sweeten: parts, every detail of the 
_ Synchrophase is designed and built in our factory in order 
‘that we may control the quality and workmanship. For 
this reason all parts co-ordinate perfectly and make pos- 

ne sible the unsurpassed performance of the Synchrophase, 


The cabinet is beautifully designed and built of solid 
$ mahogany, highly pobaneg ana; with ee embossed 
told. escutcheons. Aa Ea 


‘Ask your deciles ae a A E 


N, H. Grebe & Co., Inc. 


Van Wyck Blvd., Richmond Hill, No Yo 
Western Branch: 443 So. San Pedro Street, we panel ete Cal. 


Only perfection in 
every detail can give 
perfection to the whole. 


TRADE MARK 
REG.U.S. PAT. OFF. 


- All Grebe apparatus is covered 


by patents granted and pending. GT 
ase 


with Battery base 


. This Company owns and operates Station WAHG 


All apparatus advertised in his magazine has been tested and approved by POPULAR RADIO LABORATORY 
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Wirra this number—May, 1925—PoPULAR 
Rapio celebrates its third anniversary. 
E 


Rarıīp as the progress of the magazine has 
been since its frst issue, its growth during the 
past year has been so marked and so sub- 
stantial as to furnish ample proof of the 
-soundness both of its editorial and of its 
business policies. a e 


THESE policies may be summarized thus: 
x x x 


1. THe reading pages of PopuLtar RADIO 
must be at all times scrupulously honest and 
beyond reach of the commercial influences. No 
article or item or picture must be inserted or 
omitted as the result of pressure from man- 
ufacturers, dealers, press agents or others who 
have special, selfish interests to serve. “The 
reading pages of PopuLarR RaDio are not for 
sale.” 

"E ee 

2. PoruLcar Ranio prints only advertisements 
of radio goods and services; it accepts no 
general, or. non-radio advertising. 

* ok x 


3. Popucar Rapto accepts no advertising in 
which sets, parts, or supplies are offered at 
cut-rates, nor advertisements of jobbers or 
-mail-order houses in which premiums are 
offered as an inducement to purchase a set or 


kit. 
k * * 


4. PoruLar Rapio carries no “fly-by-night” 
advertising—advertising of concerns unable to 


pay for their space on due dates. 
ae Oe 


5. Poputar Ranio prints only advertisements 
of apparatus that has been tested and approved 
by PoruLar RADIO LABORATORY. 


¥ 


ae 


Here is a “radio hound” designed by the famous cartoonist R. M. Brinkerhof. É 
“If you squeeze him just above the floating rib,” Bob writes tò the Editor, “hek * 
a gives a bark that sounds like static’: _ - Same a 


~. 


“HIS MASTER’S VICE” 


4 


THE EDITOR ` i 


Tuat some of these policies have been initi- 
ated and maintained. in the face of great | 
obstacles—including wilful miisrepresentation’ © 
of competitors—many of our friends havé oc- | 
casion to know. Yet Popurar Rano} has 
maintained them from the beginning with the 
knowledge that sound policies and sound 
preps: must in the end prevail. And ithey , 
i 

x k x | 

ALL of these policies have stood the : test. 

And they will continue to stand the test be- 
cause they serve the interests of the reader— 
and because they are honest. 

x ok x - 


THE outward token of this progress has 
been evident to all in the mere physical size 
of the magazine—in its increase in number of. 
reading pages, in its extraordinary growth in 
advertising patronage and in its rise in dr- 
culation. Gratifying as this material success 
has been, the Editor finds particular gratifi- 
cation in the magazine’s growth in the regard ` 
in which it is held by its readers—by broad- 
cast listeners, radio amateurs, radio novices, 
inventors, scientists—and by the radio industry 
generally. 

eo a eee a 

One of the most important reasons for this 
growth may be found not only in the char- | 
acter of the contributions, but also in the char- ; 
acter of the scientists, inventors and writers : 
who made them—men who are known 
world over. To them the credit for this suc 
cess is given in full measure. l 

x Ok Ox D 

AMONG the contributors during the past year 
are numbered many, of course, who have wnt- 
ten for Porputar:Rapio from the. beginning; 
some of them indeed, may be listed as “regu- 
lars’—Sir Oliver Lodge, Dr.-Lee De Forest, 

(Continued on page 6) . 
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Only 
specialists \ ys B= 
can make \& 4 
good fixed condensers 


The Best in Radio Equipment 


HE small fixed condensers in your radio set are 
there to help you get clear reception. If these 
little condensers are not made most accurately the 
quality of reception you get—even though your set 


may be excellent in all other respects — will be 


greatly impaired. 


You will find that nearly all sets made—in fact over 
90% of them—are equipped with Dubilier Micadons. 
This is the name by which all Dubilier fixed con- 


densers are known. 


Be sure. your set— whether you buy i it or build i= 


is equipped with aa d are made by 
T 


CONDENSER AND RADIO CORPORATION 


z” 


PAGES WITH THE EDITOR 
(Continued from page 4) 


Laurence M. Cockaday, Dr. Reginald A. Fes- 
senden, C. Francis Jenkins, to specify only a 
.. few. 

x * & 

But to the list of contributors during 1924 
have been added such eminent scientists as Dr. 
Willis R. Whitney, Dr. E. F. Northrup, Prof. 
J. R. MacGregor-Morris, Prof. Gordon D. 
Robinson, Robert H. Marriott, Dr. Robert A. 
Millikan, Edouard Belin, H. Grindell- Matthews, 
Major General Charles McK. Saltzman, Wil- 
liam G. H. Finch, Camille Flammarion, Capt. 
Paul S. Edwards, Prof. A. M. Low, Leon 
Deloy, Dr. Edwin E. Slosson and a host of 
others who stand pre-eminent in the radio 
art and science. 

x * 

To these gentlemen, as well as to the grow- 
ing army of readers and advertisers who have 
made the third birthday of Popurar Rapio a 
memorable and happy occasion, the Editor ex- 
tends greetings—and gratitude. 


“First of all I want to say you have the 
- most wonderful magazine on the market, every 
number is useful from beginning to end. In 
fact it could not be better. I have never tried 
one of your How-to-build articles without ob- 
taining the exact results quoted in the text.” 
—Leo VoLKENRATH, Huntington, W. Va. 
k +% x 
“Waart do you think of a $40.00 return 
from a 25-cent investment?” inquiries L. B. C. 
McMann of Toronto. “Thats what happened 
to me when I bought a copy of PoruLar RaDio 
at a newsstand. From the excellent instruc- 
tions given, I built a three-tube Cockaday re- 
ceiver—although I had never before attempted 
-to build a radio set. 
* x * 


“Wen I had finished the job, it looked so 
good to me I decided to enter it in a radio 
contest that was then on. And to my surprise 
it carried off first prize—a large-sized loud- 
speaker. I have since remodeled the set on 
the hook-up given in the July number, using 
the Precision Coil (I had formerly wound my 
own) and 17 and 23 plate `AB condensers. 
Although I still use only three tubes, I have 
tuned in 84 different stations in 23 states in- 
cluding Oakland, Calif., all on the loudspeaker. 
Neediess to say, I like my set better than any 
] have heard, regardless of price. 

* ba * 


From the Land of the Rising Sun, where 
(strangely enough) PopuLar Rapio is finding 
a steadily increasing number of readers, comes 
this friendly and altogether delightful message 
from Masanori Suguira, of Shiba-Ku-Tokyo. 
In order that it may lose none of its original 
flavor, the. Editor is- taking ‘the liberty of shar- 
“ing it wath his readers, just as it came: 

E ee ee 

“You are living so far Prot us H at iimik 
we Japanese, —expecialy I—,hope to friend 
with you very much, the Pacific Ocean too 


large to stretch out my hand for shake hari- 


But, —God gives us kindly wave—and we 


come able to show all our friendship by it, not - 


by ship, and very often. So, by Jove! I will 
exert my best for anything what you please, 


and also, if any good chance come upon nie, 


I will write you about something interest News 
in Japan for only as my mere entertainment to 
you. So, please give me a letter, too. 

* * * 


“AT first, I was buying your famous maga- 
zine through the Japanese Book-seller’s hand, 
but I would like to know more about Radio 
in your country. So that, I send this letter. 
Dear Genelemen! Please,—please tell and 
teach me about News or other els, connect 
with it. I will wait it with my all hopes. From 
further Japan,—I wish and pray for your 
healthy and happiness. Last, I am begging 
your pardon for my poor English and W riting. 
Good-bye!” 

* ko 

How many of us Americans could write hs 
good a letter as that in Japanese? 

ko o* Ok 

One of the outstanding features of the par- 
ticular class of radio experimenters and broad- 
cast listeners who read PorpuLar Rapzto is that 
ių is a Class which buys radio apparatus. 

x* a” x 


No more conclusive evidence of this fact can 
be found than in the actual results’ obtained by 


advertisers in PopuLAR RApIo—advertisers of 


radio apparatus who have learned by experi- 
ence to gauge the quality of a magazine’s cir- 
culation by the buying propensities of its read- 
ers. 
ce “Ee” St 

Here, for example, is one—and a representa- 
tive one—of scores of letters from advertisers: 
“We believe that we are getting more consumer 
and dealer inquiries as a result of POPULAR 
Rapio than any two other radio mediums com- 


bined,” writes the Plymouth Electric Company 
of New Haven, Conn, 
ee 


ANOTHER letter comes: from the Haynes- 
Griffin Radio Service, Inc.; of New York. fit 
is particularly interesting to note the number 
of inquiries from PopuLar Rapto -readers that 
have been developed into actual orders,” wrifes 
Mr. John W. Griffin, the president. ““While some 
of the trade papers have occasionally bro 
us a larger number of inquiries than did 
PopuLcar RaDio, we have found right alon 
that the actual orders which resulted were 
greater from PorřuLaRr Rapiro -inquiries than 
they have been from any. publication in the 
radio field.” 


Editor, 


PorpuLar RADIO 


sof! 


How the Binocular Coils 
Balance Each Other 


A typical arrangement of Binocular 
Coils, as ased In the Synchrophase re- 
ceiver, is shown in the sketch 

“A” and “B” are two similar coils 
eonnected in series or parallel in such a 
manner that their electromagnetic fields 
are opposing each other, 

When a source of electromagnetic field 
is radiated from an exterior source, such 
as coll C," we can assome that an 
E.M.F. of +2 units value is induced in 
eoll “A” and an E.M.F of —2 unite is 
Induced in coil’ B" Therefore,” Aand 
“B” being connected in the proper 
manner, tbe +2 units and the—2 units 
will counterbalance each other and the 
resulting E.M.F. across the terminals of 
the whole inductance will be sero. 


The Best in Radio Equipment 


PT HE inherent selectivity of each tuned stage in 


sive Grebe feature. They have.no external field to 


‘pick up. interfering ‘signals directly in the detector 

and intermediate stages. A tuning barrier is set. up 

-= that. Prevents any: but the desired Station Comms | 

through.” : 7 

a Binocular. Coils, “with SLF iene line fre- 

. = quency) Condensers. and Volume Control, place the 
Synchrophase-in the front rank of receivers.. 


Ask your. dealer for a demonstration or . 
. write us for full information| 


A H. Grebe & Co., Inc. 


; Van Wyck Boulevard, Richmond Hill, N.Y. 
_ Western Branch: 443 So. San Pedro Street, Los Angeles, Cal. 


This company owns and 
OEE station WAHG — 


ie cies “TRADE MARK: — 


av j 


: TRADE MARE 
: PES ee outers 


-L the Synchrophiase is maintained even when the 
` set is operated close toa powerful Station. 


` The reason lies in the Binocular Coils—an exclu- 


` All Grebe i ap- 
paratus is 
. covered by 
. patents gran- 
Thatwhichhas a pn peng 
inherent worth , l : — 
never loses its Ae . a : P 
value. ) pee es r 


= Ne Ne o A wh O U a we MAL TE 
. 


Also supplied with 
base for batteries 
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-By-Pass Condensers do a double job. 
- They filter the fluctuating “B” battery -- 
y current. They provide a free bath for 
me -the radio frequency currents around the 
| a a. 5 Externat connections for the 


high internal resistance “B” battery. By Pass Condenser may be 


g made by connecting it from 


The first function tends. to remove dis- tPe mia terminal to 


turbing noises—the second increases 
efficiency by reducing losses and prop- 
erly routing the available energy. 


va 


The tone quality: of every set will be 
greater in strength—purer—smoother— 
with a By-Pass Condenser. 


 Dubilier 


CONDENSER AND RADIO CORPORATION 


t 


Ms 
- 
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tion that is essential to the fan who is decid- 
ing what kind of a set will best meet his own 
particular needs. 

x * 

THE late Oliver Heaviside, the English 
scientist who gave the radio world the “Heavi- 
side Layer” hypothesis,. was a recluse (accord- 
ing to his former associate, B. A. Behrend, an 
American engineer), who was so averse to 
meeting people that he used to deliver his 
manuscripts for the Electrician to a grocery 
store, where the publishers collected them. 
There is only one photograph of Heaviside 
known to be in existence—and that was repro- 
duced on page 421 of Popurar Rapiro for last 


month. 
k * > 


“I HAVE just completed an analysis of the 
articles contained in PopuLtar Rapro for the 
year 1924,” writes Mr. George Lewis, of Cin- 
cinnati, “and wish to compliment you upon the 
splendid manner in which the editors have not 
only covered the so-called popular radio field, 
but the unusual articles to be found each month 
dealing with subjects of marked scientific 
importance.” ` 

* * * 

So extraordinarily rapid has been the devel- 
opment of radio and so universally has it won 
‘popular approval and become incorporated in 
our life, that it 1s difficult | to realize that 
present-day broadcasting is barely three-and-a- 
half years old. Or that radio apparatus only 

_. six or eight years old. are regarded as curious 
museum pieces ! 
* ok Ok 
INDEED, it is almost with a sense of sur prise 
that we. learn that certain- -radio inventors 
whose names are household words, are still 
living—and that they are still young men! 
k k Ok 


WHEN PoruLar Rapo recently published 
some old photographs of pioneer radio ap- 
paratus (March, 1925), some of the pictures 
were twenty-five years old. . One of the pic- 
tures showed the “Earliest American Receiver,” 
dated 1901—which was back in the dark ages 
of radio. 

* * x 

It was with special interest, therefore, that 
the Editor opened a letter from Mr. Walter 
W. Massie of Edgewood, R. I., to whom the 
apparatus had a very personal interest indeed. 


He writes: 
x * * 


“I NOTE in your March issue’a receiver and 
a sending key. You might be interested to know 
that I designed and built both when I was 
head of the Massie Wireless Telegraph Co. 
There is probably a name plate of the company 
attached to each instrument. The key was 
originally designed and built for the first five 
stations built in Alaska by the Signal Corps. 
U.S.A. ` The receiver was first furnished to 
the United States Navy for use on ship and 
shore stations.” 


~ PAGES WITH THE EDITOR 
(Continued from page 4) 


Jenkins. 


Tuar Popurar Rapio is read throughout the’ 
civilized world is brought home to the Editor, 
ro aE in unusual ways. Here, for i {- 


Lakavcecdes of New York: 
* *° * 


ee d Ao A to our PopuLarR RADE 
advertising. Since December (this r Rap 
dated February 18th) we have received thi 
ty-nine inquiries or orders from countries oit- 


side of the United States, including New 
Zealand, Spain,- England, Japan, Philippine , 
Islands, Cuba, Mexico, China, Austria, Portu- 


gal, Guatemala, Australia, NEE 
Hungary, Argentine and Malay Peninsula 
fact, from all corners of the earth.” 

æ% * * i 

NEARLY every week reports reach the Editor 

of the use of Porurar Rapio as a text-book ji 
schools and colleges. “I use it as a source of 
authoritative information in physics and chem- 
istry classes,” writes Mr. Joseph G. O'Shea of 
Bellevue, Pa. ` “I admire your stand on ‘reli- 
gion and radio.’ _Your departments are exceél- 
lent and your articles on scientific development 
are superfine.” 

x x 3k 

Durine the experimental work on the néw 

five-tube AC receiver (which will be announced | 
for the first time in the next issue of this 
magazine) the PoPULAR- RADIO [LABORATORY 
was broken into. But the electrical protective 
apparatus with which the laboratory is guarded 
gave the alarm and brought. the police before i 
the potential thievés were able to obtain the 
information they were after. 

a oe i 


is 


Tuts is the third time within three weeks 
that thieves have unsuccessfully attempted to 
steal the plans and ideas of radio apparatus 
that is in process of development by PopuLag 
Rapio, and the results of which constitute such 
a valuable part of the editorial content of the 
magazine. 

x oe x 

AND on all three occasions the attempts to 
steal information have proved futile. ‘The ideas 
and plans developed by the PoPuLar Rano 
LABORATORIES are reserved exclusively for the 
readers of PopuLar RADIO. 

x ok Ok 

In the next number of POPULAR R apio—for 
July—will be published the first authoritative 
and complete description of the new “radio 
movies for the home,” written under the direc- 
tion of the inventor himself, Mr. C. Francs 
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PorpuLAR RADIO 


In this Issue — 
New Developments in 


VACUUM TUBES 


Me 
to Radio Hecertion 


WD-11 


WD-12 
UV-199 
UV-200 
UV-201-a 


Radiotrons with these model 
numbers are only genuine when 
they bear the name Radiotron 
and the RCA mark. 


Radiotrc 


ET GOS ACL ages 


PRODUCED ONLY BY RCA (R 


Genuine 
Radiotrons 
Sold Here 


VER ` 


Do you believen 


in Names 


Do you buy things by name because the name 
tells the quality? Do you ask for a RADIOTRON, 
instead of just a “vacuum tube”—demand the 
standard by the name that marks it as genuine? 


The most important part of a radio set is the tube, 
and you can’t get the best out of any set without 
putting the best tubes into it. There’s a Radio 
tron for every use, in every kind of set. Look 
fo. the name—and the RCA mark—and be sure 
it is genuine. 
Radio Corporation of America 
Sales Offices: Suite No. 46 


233 Broadway, New York 10 So. La Salle St., Chicago, Il. 
28 Geary Street, San Francisco, Cal. 
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`The Best in Radio Equipment 


For r Use With The New 


rculloug A CT uber | 


Model 
5-A-C 


` Model 


PR STERPI EA 


E- 


Developed in the Freshman Laboratory ‘cake 
approved by Mr. Laurence Cockaday,. Di- 
rector of the Popular Radio sk ia 


_ The Masterpiece, builtin a mas- all tubes in a few seconds. 


5A 


sive mahogany cabinet of vigorous 


lines and fine proportions with 
sloping panel, is equipped with 
the new one piece FRESHMAN 
“HARNESS,” which enables you 
to bind eee the cathodes on 


Chas. has.Freshm 


The Freshman Masterpiece — 
Model 5-A-C for use with the new 
McCullough A-C Tubes — elimi- 
nates theneed forastorage battery. 
Just plug i into the A-C light socket 
and the set is ready for operation. 


o.Ine. . 
Receivers ands Parts 


FRESHMAN BUILDING : 
240~248 WEST 40TH ST~NEW YORK.NY. 
Chicago Office, 327 So. La Salle Street 


FOR SALE BY AUTHORIZED FRESHMAN DEALERS ONLY 


Deane! rT TE Lerro arrra 


VAN CLL 
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Four S trings 


a horse-hair bor and a reso- 

nant box—yet under the hand 

and out of the soul of an ar- 

tist what a world of ecstasy, 

of rare delight . . . of sad- 

mess, too, . .. comes from 

-these simple instruments. Oaly 

Bits of Metal, glass encased, 

and an incoming antenna 

current delicate as a fairy 

footfall—yet in a Cunningham 

Radio Tube these 

combine to trap the 

_artist’s world of 

1) music and release it 

23 to eager millions. 

Both in the violin 

and in the Cunning- 

ham Tube it is qual- 

ity of material, 

knowledge of design, 

and skill in manufacture which 

produce tones of almost un- 
canny purity. 


Since 1915— 
* Standard for all sets 


: Types C301A, C299,- C300,. C11, C12 
' In the Orange and Blue Carton 


Price $3.00 Each 


DETECTOR-AMPLIFIER | 


DE C-3OLA resent 
EC'S CUNNINGHAM 
FTECTOR-AMPLIFIEN 
Tyee c 299 
PATENTED 


CUNNINGHAM (fe a | 


PATENTED 


HOME OFFICE: 
CHICAGO 182 Second Street, SAN FRANCISCO NEW YORK 


‘PATENT NOTICE: Cuspingnam tubes are covered by patents dated 2-18-08, 2-18-18, 12-39- 
10-23-17, 10-23-17, and others issued and pending. = 
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HROUGH the ether 
there will come to 
you sometime a Voice. - 


l -A Voice of Friendship — 
:. A Voice of Romance. 


: Be ready with a Jewett 

- Superspeaker to catch 

every revealing inflection. 
cof: ‘living, ‘préathing, ° 
human Personality! _ 


a 


The Superspeaker horn 
is non-metallic, and is 
= therefore absolutely 
¥ . free from discordant | 
= harmonic vibrations. 


na A ONS 


é 
“THERE IS NO SUBSTITUTE 
FOR THE BEST” 


EWETT Rapvdio & PHONOGRAPH COMPANY 


668 TELEGRAPH ROAD - -7 PONTIAC, MICHIGAN 
Factories: Allegan, Michigan— Detroit, ees ontiac, Michigan 
|) Canadian Sales Offices: Walkerville, Ontario Export Sales Offices: 116 Broad Street, New York City 
The Jewett Superspeaker — All The Jewett Vemco Unit—Makes a loud The Jewett MicroDial—Makes 
bat the name implies. Recom- speaker out of your phonograph. The tuning 50 times as accurate. Fits an 
kee reap tot a experts everywhere. Reproducer used in the Superspeaker. set. Needs only a screwdriver to ins 
Price $12.00 Price $3.50. 
+The Jewett Parkay Cabinet With The Jewett Superspeaker Hig 
ph parquetry top. Puts the amateur on a Houses Radio set and all batteries 
par with the most exclusive cabinet Perepeene: builtin. Takes Radio intothe 
worker. Allsizes, prices to correspond. realm o furniture. Price $130.00, 


Jewett Quality Products 
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No Alter- 
nating 
Current 
Hum 


No **A”’ 


Batteries 


Longer 


Tube Life 


Increased 
Signal 
Strength 


Greater 
Electron 
Emission 
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ting current with an absolut 
elimination of alternating 
rent hum. 


McCullough Sales Company 


Distributors McCullough A-C Tubes 


al > 
= 
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A tube operating on altema 


It eliminates the “A” batteries: 
No “A” Batteries to buy— 

No “A” Batteries to run down— 
No “A” Batteries to recharge. 
No expense of battery-chargers. 


It is the tube of longer life—no 
to burn out—ruggedly  constnucte 
assurance of at least twice the life of 
ordinary radio tube. ' 


It gives much greater signal strenght 
compared with the ordinary tube mil 
taining clarity and tone quality even m 
the exceptionally loud signals. 


The McCurroucH A-C Tose t 
greater electron emission and resul 
lower impedance. As signal streg 
depends on efficiency of electron € 
the large emitting area of the M 
LOUGH A-C TuBE makes for no 
greater strength of signal. This 
impedance is due to the M q 
equal potential cathode—the cathode tan 
used instead of a filament, as in oral 
tubes. 


963 Liberty Avenue 
Pittsburgh, Pa. 
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~ the lu e that 
Eliminates A “Bat teries 
om Radio 


w Natural A new naturalness is distinctly defined in McCuLLoucH 


r . 


ji Tone A-C TuBE reception, the signal-being full and clearin -> >. 2 
i Quality volume and naturai true in tone.: E i > eee Se 
Constant The assurance of constant signal strength in the operan: 


Signal tion of the set. 
“Strength No “dying-off” of signal, as when “A” batteries, are , 
used and the battery strength diminishes. 
fo ' No “sputtering” and “spitting,” as after the . te 
fi charging of “A” batteries. ax 
i No matter what the frequency may be—25 to ‘60° 
cycles—it, does not alter, . the; operation of | the 


eee McCutLoucuH A-C TUBE.. : .. =. e ae 
as i T. 
~. Simpli- “No rheostats are required in sets in. which - 
' fied McCutLouca A-C TUBES are used as no sadjust--. 
» Tuning ment of the McCurLoucn equal’ potential: ‘cathode `, 
TA is necessary. ore k 
p G AUA t 
zi Insignifi- Its cost of operation is negligible—abouit ' Ewo- 
-cant tenths of a cent per hour on the basis of-a: “5-tube- 
“ Expense set. Current consumption, about the same, ‘as. one 
ae Pre ` 30-watt lamp. a 
„Operation List Price $6 


Radio Nuisances Eliminated— 


Handling of “A” Batteries 
Re-charging of ‘‘A’’ Batteries 

Loss of Signal Strength From Run Down “‘A”’ Batteries 
Rheostat Tuning Burning Out of Filaments 


Microphonics Filament Distortion 
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positive as BigBen — 


SET Big. Ben at seven and at seven o’clock you're bound to 
get the alarm. - 


Just so, the Ultra-Lowloss condenser can be set at any wave- 
length—the corresponding station will come in clear and sharp. 
You know instantly where to turn, once a station of known 
wavelength is located. Makes tuning easy —direct— positive. 
Special Cutlass Stator Plates spread wavelengths evenly over 
a 100 degree scale dial so that each degree represents 
approximately 314 meters. ; 


Ultra-Lowloss condensers are designed by R. E. Lacault, 

Originator of the famous Ultradyne Receivers, and built upon 

scientific principles which overcome losses usually experienced 
' in: other condensers. 


At your dealers, otherwise send purchase price and you will be 
supplied postpaid. ` 


Design of lowloss coils furnished free with each condenser for amateur and 
broadcast wavelenghts showing which will function most efficiently with 


TILTRA-VERNIER, the condenser. 1 


TUNING SONTROL ; To Manufacturers Who Wish to Improve Their Sets 


Mr. Lacault will gladly consult with any manufacturer regarding the appli- 
cation of this condenser to his circuit for obtaining best possible efficiency. 


Simplifies radio tuning. Pencil- 
scord a station on the dial—there- 
ter, simply turn the finder to your 


encil mark to get that station instant- 
l» Easy —quick to. mount. Eliminates 

wibling, guessing. Furnished clock- am 
dse or anti-clockwise in gold orsilver 


sish. Gear ratio 20 to 1. 


ilver $2.50 Gold $3.50 CONDENSER 
JENLX RADIO CORPORATION ote 116 East 25th Street .- New York 
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TSA Slandardyite DEAR 
JOWS WELL” 
"VERYTHING ! © 


rry day more and more. people 
e coming to know that the pur- 
ase of a Standardpyne Receiver 
eans an end to 
eir radio difi- 
ties. 


“2pendable always, 
bth Standardpne 
a sdels assure their 
mers of Selectivity, 
\larity, Volume and 

stance Reception 
fhich brings a thrill of 
jde to their users. 


"i 


r i a 


Model B-5 


The famos Biltmore Hotel, 
New; York, has installed 
Console Model B-H in all 


SONSOLE i i guest suites. Sia dandyne 
aa Buy a 5-tube Tuned Radio SF 
MANUFACTURED BY . Frequency Standardpne 
W: Standard Radio Corporation- from your dealer or write 


Al Jackson Strect _ * us direct. 


iff Worcester Mass _ 


j 
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. General Theory of the Toro-Tran 


Figure r shows how the field of the ordinary 
coil extends into space and increases losses duc 
to stray field. igure 2 shows a “double 
series” winding, which restricts the field some- 
what. Figure 3 shows a “four series”. winding 
and the field alinost enclosed. In Figure 4 
(the Toro-Tran) the field is entirely enclose 
and the losses due to stray fields are eliminated. 
Note that a stray signal passing through the 
coil at “X'’—not introduced from the aeria) 
or the tube—is balanced out at “Y” by the 
=. reversed ‘polarity of the winding. This rejects 
nil fd f undesirable signals, white the concentrated in- 
f : ternal field builds up the tuned signal. Hence 


maximum distance and selectivity. 


jand now the TORO-TRAN! 


K{RDWELL, whose pioneer ‘‘low-loss’’ condenser established new 
standards of radio efficiency, is now introducing the Toro-Tran*—the 
“ideal balanced coupling inductance for all radio frequency work. 


*TRADE MARK i 
Registry applied for 


Toro-Tran eliminates signal energy picked up machinery, elevators, door-bells, arc stations, etc. 

dinary coils from nearby stations. It eliminates The Toro-Tran winding confines the: field to the 

etic feed-back in multi-stage radio frequency inside of the coil, a small area, and thus avoids one 
_its, thus removing the most active factor in of the greatest causes of loss known to radio re- 
Zang howling and distortion, and thereby increas- ceivers—that of stray magnetic fields, which result 
welectivity anddistance. Itrejectsalmostentirely in the absorption of signal energy and reduce the 
g mterference effects caused by electrical power efficiency of the receiver tremendously. 


gt é ° 
Note these unusual advantages in assembly and operation 
s mpactness. The coils do not re- 4. Low distributed capacity, due to the greatest loss factors in the ordinary 
x? spacing or angular mounting. air spacing of each winding and to low circuit and is not remedied by ‘‘skele- 
y occupy. less space than your voltage-drop per turn of small diameter ton” or so-called “low-loss” windings. 
0 nsers. wire. 
S‘snit exact nullification for tube 
tray capacity without guesswork 
č ious testing. 
_ sed magnetic field eliminates : 8. Low capacity between primary and: 
gatic feed-back in tuned radio fre- 6. Absence of all supporting insulation secondary, affording maximum trans- 
gy amplifiers. in the field of the coil. This is one of fer of energy to succeeding grid circuit. 
z l i | 
({foro-Tran has a lower “circuit resistance ” (i.e... with Toro-Trans. You will be astonished with the 
Yive resistance as assembled in a set and not as results. Most .00035 mfd. variable condensers will 
*:ed in the laboratory for theoretical measure- tune them, but by using Cardwell Condensers you 


zs) than any inter-stage tuned transformer made get maximum efficiency. 


` 7. Ease of neutralizing oscillation due 
5. Maximum coupling and high ratio to tube capacity by means of rotating 
of voltage increase due to concentrated control, which anyone can ‘“‘balance.” 
field with zero leakage. 


Masa correspondingly higher amplification fac- Order from your dealer or direct 

sts ratio exceeding ten. CARDWELL TORO-TRAN WITH BALANCING 
; POTENTIODON.........2ccceeecccecens -$ 4. 

j appreciate the many remarkable advantages Cardwell .00035 Conden ice tuning............. z pe 
e Toro-Tran, write for our two free booklets: coca -00035 veie aa rere E 6.25 
: ° e199 ‘e $ ardwell . ondenser (two-in-one)...... A 
R Torodyne Circuit” and “The Most Interest Cardwell .00035 Triple Condenser e PE i200 


) tadio Frequency Transformer Ever Invented.” Cardwell Audio-Trans (compound audio transformers) 10.00 


t¥ro-Trans are ready to mount in any tuned The Allen D. Cardwell Manufacturing Corp. 
ji frequency circuit, Replace your ordinary coils 81 Prospect Street, Brooklyn, N. Y. 
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The DAVEN SUPER AMPLIFIER | 


A 3-stage RESISTANCE COUPLED 
UNIT which gives you that perfect tone- 
quality you are seeking. It is already 
wired and may be made a part of your 
set with a minimum. of assembly labor. 
The merits of this modern form of ampli- 
fication is so. appreciated - that progres- 
sive ‘set builders ‘are adopting the 
SUPER AMPLIFIER for perfect re- 
sults. It costs-less to install 
greatly to the life of. ‘your “B”. Batteries. 


The. D A. V.E N RESISTANCE 
COUPLED KITS are ‘for those. who de- 
sire: Résistance. Coupled Amplification, 
but who would rather assemble their own 
amplifier. - Sold in three or four stage 
kits -with , complete instructions for as- 
sembly, > o 


ARN PÈ Dne of Moet 


You Save50% 


to Batteries aro famous d d 
ropa e-Volt 8 teed quality ‘and service Approved an 


guarantee Listed as 
IM factu 
Backe by venra of Soeren Usora. You Standard by 
save 60%, and ge Leading 
2-Year Guarantee Bond In Writing Authorities 


World Battery owners “‘tell their 
friends ” That’s our best proof of perform- 
anco. Send your order in today. 


including Radio News 
ratories, Popular 

Science Institute of 
dards 


RADIO RATIERIES 
6-Volt, 100-Amperes . . . . . $12.25 | Stan Popular Radio 
&-Volt, 120-Amperes .... . 14.25 Laborato a A E Ar A 
6- Volt, 140-Amperes . ; ; ; | 15.00 | Broadcast „L 
AUTO BATTERIES ; G z 
. 11-Plate eo è es a @ e 12.25 
eyo: 18- Plate e > e e e $12.28 
12-Volt, 7-Plate eoee o Ý . 17.00 Solid Rubber 
SEND NO MONE Container 


t state battery wanted and we will ship 
anya is received, by “rere 83 bs C OD 
yas ca Oller: rS% discount for caeh in Ái 
wih. order now an get a guaranteed ge of 
battery at 60% A ta to you dars or rotting of box. 


WORLD BATTERY COMPANY 
1219 S. Wabash Ave., Dept. 3 Chicago, Ill. 


and adds. 


Obtain from your Dealer the 
“RESISTOR MANUAL,” our 
complete handbook on Resist- 
ance Coupled Amplification. 
Price 25c. Postpaid 35c. | 

i 


$m! 


N 

Another important development in ACCURATUNE a 
use of a full brass gear train, built exceptionally rursed aad 

Accurate Tuning. Absolutely “essential for mem th ` 

1. Friction Clutch. 2. Long Center Bushing. ar 


At your dealers, otherwise send price ($3.50) and = ba ava eo 
postpaid. 


Mydar Radio Company, 9-B Camphell St.. News i 


if Selectivity, 
Je larity, Power 


ide far more selective. | 


act response to tuning controls is now 
sible in most sets which have given only 
adest reception. 


fick-up” and scrambling of signals can now 
avoided, along with intercoupling and 
er losses. Clarity and volume can now 
amazingly increased, particularly on dis- 
t stations. | : 


j 
i 


this is done simply and quickly by going 
he source of these difficulties with Thorola 
ineers. They sought and found the seat 
most radio troubles. They cured them 
y Thorola Low-Loss Doughnut Coils. 


As creation of Thorola laboratories so far 


wters radio as to rank with the vacuum 


19e itself as a radio fundamental. 


Wu know what it means to have coils with 
» correct ratio of resistance to inductance. 
ye will realize the advantage of the self- 


. 
j pH 


ug? 


st present radio receivers can now be 


a ee veer oeey ee 
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~~ LOW-LOSS 
DOUGHNUT 
COILS 


contained field which gives Isolated Power 
in Thorola Low-Loss Doughnut Coils. You 
will at last be able to operate with just 
one aerial! 


The meaning of these exclusive Thorola Low- 
Loss Doughnut effects is fully described in 
Thorola literature now ready. It details the 
one simple step that will jump most radio 
sets far ahead of any previous performance. 
It brings you diagrams of new circuits which 
take full advantage of the new properties 
of Thorola Low-Loss Doughnut Coils. See 


the Thorola dealer or send the coupon. 


REICHMANN CO. 

1725-39 W. 74th St., Chicago 
Please send me complete description of your new discov- 
ery, Thorola Low-Loss Doughnut Coils, together with 


circuit diagrams illustrating the most effective use of 
these coils. 


eee 


IN OE cs oi ag a a a 


Street and Number... 


TOC 


| 
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‘The Adventures of 


BURGESS 


RA TERIES 


The World Flyers 


Carried Burgess 


we ee 


Pinte 

Standard Equip- |S 
ment of United > 
States Submarines! $2; 


They’re in the 
Wireless Room 
of the Leviathan 


U. &U. Photos 


Remarkable are the adven- 
tures of Burgess Radio Bat- 
teries. And where there’s dan- 
ger—upon, above, or belowthe 
earth, sky and sea, will be 
found Burgess Batteries— 
laboratory products. 


“Ask Any Radio Engineer’ j 


BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight - Radio - Ignition - Telephone 
General Sales Office: Harris Trust Bldg., Chicago 
Laboratories and Works: Madison, Wisc. 


In Canada: Niagara Falls and Winnipeg 


vit 
BUSS 


puu 


P BURGI ESS 
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Another ~— 
Achievement! 


d 


fo be used as a transformer for coal wie 
circuit as a radio frequency amplifier. Designa 
ent broadcast range in con fUnctianl witty a star 
mfd. variable condenser. T Bisi 
pact primary winding to be One teal to ee 
one tube and a split secondary wuar 

of the primary, to be shunted with the tuning cadem 
and connected in grid circuit of following tube. 
The design is such that an amplifier built with this apper>- 
tus makes possible extremely sharp tuning with maxima 
signal strength and stability of operation. 


Made by the makers of the famous Cockaday Coil. 


At your dealers, otherwise send purchase price, asd | 
you will be supplied postpaid 


Precision Coil Company, ‘Inc. 
209-B Centre St., New York City 


| 
The New ‘35-D" 
Super Radio Cabing, 


Panel nt ee 7x26”. Depth 10146”. Filler! ‘trips 
pans. y 18, 7x21 or 7x24. Built-in spree! 

ack of silk lined grille. Horn fits all stan 
Two compartments each side of horn, ample 
plete dry cell set. Door in back. Built o 
select mahogany — latest lacquer hand 
piano finish. Equipment i includes extra }4" 

oard, full continuous piano hinge, two folding 
supports and rubber feet under bottom. Wnt 
illustrated price list. 


Jobbers and dealers, write for aein r 


BLANDIN PHONOGRAPH. COMPANY; 


1500 16th ST.- tr z: RACINE, 
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The Ne ew 


NAVY MODEL 
:-10 SUPER-HETERODYNE 


Only 2 Main Tuning Adjustments for 10 Tubes 
| Panel Size Only 28 3/16” x 8” 


“POWERFUL 10 TUBE BROADCAST RECEIVER 


2 Total Amplification 1,500,000 Times 
a, E Wave Length Range 50 to 600 Meters 
A 


.. believe this new. design by Charles R. Leutz has a range and 
ae of selectivity far in advance of any receiver, and represents 
zal superiority over any receiver, now being manufactured, or even 
templated, for broadcast Teteptiony 


AAL 


Descriptive Literature Mailed on Request 


` A Patent Suit between the Westinghouse Electric & Manufacturing Co. and Radio Corpora- 
tion of America vs. Ex "Biue Prine Information Service, Inc., is now in progress. Regardless 
of the outcome, our Blue Print designs of the Models C7 and C-ro will still be sold. 


= 
‘perimenters Information Service, Inc. ae 


ee 
: 476 Broadway peg 
New York City, N. Y. . oo Experimenters - 


per - Information Service, Inc. 


enters of the H ighest as 476 Broadway, New York, N. Y. 


pe A Please forward literature on the New 
aratus : | Se ee tor : ae 
is AS Radio App wae Navy Model C-10. No charge. 
| che Wena een 
-” . 


ai \\\ Sco A 


Address............ IENE roe ern: Cltyin2d os cea sei EEEE EEA Statene hie 
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STORAGE eT 
— a + se ———— 


| “B” ELIMINATOR 
SIMPLICITY 


PERMANENT 
WI ALKALINE STORAGE 
| BATTERY RECEPTION 


KIC-O MULTI-POWER UNITS operate 
from your lighting line and eliminate the 
replacing of dry cell “B” batteries - - - - 
usually saving their cost in the first six 
l to twelve months of service on Neutro- 
dyne and Super Heterodyne sets. 


Its RECHARGER is 
attached to back. 


We have a 
100 volt 


Multi- Power 
Unit 


Complete at 


$32.50 


To receive simply throw switch down. 
To recharge throw switch up—discon- 
nect no wires—no fuss—no worry. 
Leave it plugged into any 110 volt 
lamp socket. 

PRICES 


Multi-Power Units 
(No Recharger required) 


130kvoltmlivypel sO Ree ee $43.50 
LO0;voltSlivpe PAU Sears ere 35.00 
LOO voty pe Ga Ul aes ae 32.50 


BATTERIES 
P. Z. indicates panel type with switches. 
C. Z. is plain type without switches. 


Voltage Type Type 
PZ CZ 

130 $36.00 $33.00 
100 27.50 24.50 
70 21.50 18.50 

45 16.00 14.50 
22% a 7.50 

CHARGERS 

Type K-1 Single Unmounted....... $1.50 
Type K-2 Single Mounted.......... 3.50 
Type K-3 Multi-Polar Mounted..... 5.00 


KIC-O Special Charger Chemicals 


(One! Gell) TER che icant eee erties DOM 


Dealers! Everybody! 
Write for complete details 


Kimley Electric Company, Inc. 
2667 Main Street. Buffalo, N. Y. 


WIRE FOR 


(Patent Pending) 


10 screws, make easy 
-radius and sharp tight | 
angle bends, has flat 
jaws and wire cutters. 
This tool is made of the 
best quality steel, drop- | 
ped forged and care- 
fully tempered in oil. 


Price $1.25 Each 


Manufactured by 


THE GOYER COMPANY | 


Willimantic Connecticut 


How about your Jobber ? 
Does he wholesale exclusively ? d) 


Does he refer all customers 
inquiries to his dealers ? 


Oe 


TP | 
2 ©- 
Dog hasta aes ON 


Does he carry reputable 
apparatus that is natio 
advertised and in dem 


Does he sell aff his stock to 
dealers - even when material 
is scarce ? 


Write for Hommels’ Encyclopedi 
of Radio Apparatus No. 266-F 
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Every All-American 
pitransformer has stamped 
upon it a serial number 
(ts hich identifies the rec- 
l Kord of its individual test 
at the factory. The man- 
ufacturer stands behind it 
ginclutely poe this 
er is not ef- 
faced. Lookforthe number, 
and for the famous red 
guarantee tag with the- wed 
g pector’s punen marks. 


of what importance is it toyouasa user users. The average purchaser of a trans- 

əf radio transformers, to know that any former chooses, above all, an instrument 

particular brand, such as ArL-A{meRkican, which has been recommended to him by a 
aas held continuously for a number of person whose judgment he respects. 

years the position of proven Gii in 


i uansiny of sales? Only by the most thorough accuracy and 


"+ care in manufacturing, and unusual care in 
9 Simply this: : that such an achievement i is testing, is it possible for ALL-AMERICAN 
she best possible proof of continued satis- to maintain this position. Let it be your 
jaction given’ to other Att-American protection! ` =~ 


1B A new edition of the Radio Key Book, just off the press, illustrates an eight-tube 
set which is the sensation of the year. Send 10 cents for it now, coin or stamps. 


#ALL-AMERICAN RADIO CORPORATION, 2686 os St., Chicago 
9 E. N. Rauland, President 


ERICAN| 


preest Selling Transformers in the World 
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ATTENTION, SET MANUFACTURERS! 


Our special ‘‘Selector’’ Variable Con- 
denser with self-balanced coils attached 
is the equipment you have been waiting 
for—at a price you can afford to pay. 
To enable you to successfully manufacture a five-tube, 
popular-priced radio receiver consisting of two stages 
of tuned radio frequency, detector and two stages audio, 
combining selectivity, volume, true tone, distant re- 
ception and simplicity. 
Our ‘‘Selector’’ Low Loss Grounded Rotor Vari- a Re 

able Condenser, “The Manufacturer’s Special,” Condenser fund UT ransfermertaatseewnt List Praca S375 


answers the demand for a ruggedly constructed eff- AC RT 
ciency instrument at an exceptionally low price. descriptive literature 


LIST PRICE: $2.75 .0005 (23 plate) $2.50 .00035 (17 plate) 


a New York Precision Mica Fixed Condensers 


| All Capacities 
Sa PRICE: 35c to 75c 

NEW YORK COIL COMPAN New Yorks Gin N. Y. 
PACIFIC COAST—Marshank Sales Co., 926 Insurance Exchange Building, Los Angeles Calif., 


also San Francisco, Portland. 


JOSS ƏNES 


TRADE MARK 


The Red Stripe 
A Radio Guide Line 


For your protection, throughout the center 
of every Dilecto radio panel is a Red Stripe: 
You can see it along the edge of every 
panel. 


If you buy or build a set Look for the Red 
Stripe—and you’ll be sure of the finest, 
strongest radio panel that can be made. 
Dilecto is a Phenolic condensation material. 


THE CONTINENTAL FIBRE COMPANY 


Factory: Newark, Delaware 


Service on Dilecto, Conite, Contex and 
Vulcanized Fibre from: 

New York, 250 Park Ave. Chicago, Wrigley Bldg. 
San Francisco, 75 Fremont St. Los Angeles, 307 S. Hill St. 
Seattle, 1041 Sixth Ave., South 
Pittsburgh, Farmers Bank Bldg. 


Ú A 


lect 


JOS. W. JONES J-85 SET 


5-Tube Tuned Radio Frequency Receiver; handsome If 
gold dials and trimmings; Vernier adjustment on omi- 
densers. Price, without tubes, batteries, headphones o 
aerial equipment $8 


e e 
Dependability! 
Tune in local or distant stations, loud and clear. | 
No interference. No distortion. That’s what * } 
means to own a Jos. W. Jones Receiver. | 


Built of the Famous Jones Precision Parts 
Write NOW for literature and full particulars 


Jos. W. Jones Radio Mfg. Co., Inc. 


40-46 West 25th St., New York City 
Branch Offices: Philadelphia—Boston—Chicase 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


Jigitized by Google 


La wr. w 


r- Charges 6 volt “A” store 


The Best in Radio Equipment 25 


SSS 


Balkite Battery Charger. Balkite ‘‘B”—rveplaces 
B” bat 


teries and dry 


: ; a 


aml 


age batteries. cells. Operates from 


AI 


Price $19.50 el a Bl light socket. 
West of Rockies $20 Hs — Price $55 
In Canada $75 


In Canada $27.50 


A uniform, constant power supply 
for both “A” and “B” circuits 


Here at last is a convenient and aiie power supply i your 

_. xadio set. Balkite Radio Power Units furnish constant uniform _ 
voltage to both circuits, and will give your radio set greater clarity, _ 
power and range. The Balkite Battery Charger keeps your “A”. 
storage battery charged. Balkite “B” replaces “B” batteries entirely 
and supplies plate current from the light socket. 


Based on the same principle, both the Balkite Battery Charger | 
_..and Balkite “B” are entirely noiseless. They have no bulbs or moy- 
ing parts, and nothing to break, adjust or get out of order. They have 
a very. low current consumption, are simple and efficient in opera- 
tion, and can‘be put in use at any time by merely connecting toa. 
light socket. Both are guaranteed to give satisfaction. 


Sold by leading radio dealers — 


Do Radio 
al te PowerUnits 


BALKITE BATTERY CHARGER = BALKITE “B” PLATE CURRENT SUPPLY 


Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois 


AN apperatus advertised in this magazine has been tested and approved by PorptLaR RADIO LABORATORY 


å 


26 The Best in Radio Equipment 


Speed- 
and 


Safet 


with 


ULTRA 


PEND CiargeR: 


No Acids to Spill 
No Bulbs to Break 


Charges all storage batteries “A` or “B” 
—from 2 to 48 volts. Speedily—5 to 7 
amperes per hour to a 6 volt battery. 


There are no acids to spill in the Ultra 
Handy Charger to ruin expensive rugs— 
no bulbs to burn out causing annoyance 
and inconvenience. The Ultra Handy 
Charger will not dirty or harm the home 
in any way—there is absolutely no dan- 
ger of fire. | 


REQUIRES NO CARE 
No auxiliaries necessary. Simple to use— 
connect the sturdy clips to the battery— 
plug the cord into a light socket and turn 
on the current. No care required when 
in or out of use. Will not overcharge your 
battery. Send for illustrated folder. 


. (wrerstare Evectric Co, 


4339 Duncan Ave., St. Louis, Mo. 


New and Improved 
$ P50 « = 


Authorized Cockaday Coil! 


No more loose winding—special new feature holds 
coil windings fast. Built throughout of moulded hard 
rubber, not affected by atmospheric conditions. 
Wound with No. 18 D. S. C. copper wire. 

The only coil specified by L. M. Cockaday in his 
New Four Circuit Tuner with Resistance Coupled 
Amplification because it meets all his specifications. 
Described in October PopuLAR RADIO as Cockaday 
Precision Coil. Hundreds have substituted this 
quality coil for those of inferior make and are amazed 
at the improved reception, selectivity and general 
D-X results. 


At your dealers, otherwise send purchase 
price and_you will be supplied postpaid 


In Canada $7.75. Canadian Distributor, Perkins, Ltd. 
Montreal— Toronto— Winnipeg 


PRECISION COIL CO., Inc. 
209-B Centre St., New York City 


THE ONLY PATENTED 
CABINET SPEAKER 


The BEL-CANTO has exceptional volume and a mellow, bril- 
liant tone quality. Our secret is a flexible reed tone chamber, an 
exclusive BEL-CANTO feature. The :;BEL-CANTO Cabinet 
Loud Speaker isa real musical instru- 
ment—a truly ‘“‘beautiful’ singer." 
Workmanship is of the best—solid 
wood throughout—beautifully fin- 


ished. 


Bel-Canto 


Price only $17.50 


Gooseneck Fibre The origi - 
| Horn with Adiust- Canto Fibo Hor 
able Unit, $15.00 with Adjustable 
Unit, $10.00 
y Your dealer can get it for you, or we will ship prepaid 


D on receipt of price 
| JOBBERS—Write us today about out-of-town territory 


West of Rockies—Prices are $18.00, $15.50, $10.60 


BELCANTO RADIO an TELEPHONE EQUIPMENT 
«» Inc. 


872 Broadway, New York 
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Important Notice 


Patent Litigation Pending 


Westinghouse Elec. & Mfg. Co. and 
Radio Corporation of America, 
Plaintiffs 
VS 


Golden-Leutz, Inc. et al 
Defendants 


Will not stop the sale of the - 


PLIODYNE “6” 
SUPER-PLIODYNE “9” 
or PLIO -“6” Receivers 


Sales will continue as before on these receivers 


GOLDEN-LEUTZ, Inc. 
C. R. Leutz, President 


GOLDEN-LEUTZ, Inc. 


476 BROADWAY NEW YORK CITY 


oo OOOO maaa IIaIIIŘaaaaaaaaŘaaaaaasasasasssaussssssssssuususususussssu$utu$ÞlssiÃiÃiÃiaseses— 
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REA 


Major J. S. Hatcher, U. S. A., well-known 


ee radio authority, tells how to care for 
GN ‘\ oe batteries. Send postcard today. 


OF FRANCIS L. FREAS GLASS WORKS 


America’s Largest Hydrometer Manufacturers 
Conshohocken - Pennsylvania 


Start now! 


No other receiving set 
equals the Superheterodyne 
during Summer months 


THE Superheterodyne alone main- 

tains range and volume through 
warmest weather. If you start now 
to build your McLaughlin One- 
Control you will have rea! radio 
satisfaction all summer long. And 
when autumn comes you will- be 


prepared with a set that is abso- 
lutely unequalled. 


Full size working blue prints and 
complete constructional data are fur- 
nished in the booklet “Building the 
McLaughlin One- Control Super- 
heterodyne. Price $1.00. Get this 
booklet today and learn all about 
this amazing circuit. Coast to coast 
range—yet easier to build and oper- 
ate than any other set ever designed. 
If your dealer cannot supply you, 
order direct from 


PRECISE MANUFACTURING CORP. 
Rochester, New York 
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Summer Care of Batteries 


Wie you use your radio much or little, test 
your batteries frequently. Unless the solution 
is kept just right, batteries may wear out even 
quicker than when worked constantly. Use a 


BATTERY 
TESTER 


Known everywhere for inch. Easy to read. 
its absolute precision. Airtight joints. Acid- 
Made to U. S. Bureauof proof container prevents 
Standards specifications. electrolyte damaging 
Gauged to 1/5000 ofan clothes or rugs. 


“Take No Chances—Use Como” 


COMO DUPLEX 


The World’s Standard Push Pull 


Transformer 


PRICE $12.50 per pair 
For maximum volume without distortion 


What Prominent Writers on Radio 
Subjects say About Como. 


Lewis B. Hagerman, Technical Editor, Chicago 
Post: “Actual Tests show this transformer to be far 
superior to any others of similar makes.” 

R. J. Robbins, New York Sun: “After consideration 
of several well-known makes of push pull transformers 
which are available ‘COMO DUPLEX’ was selected as 
most satisfactory.” 

C. White, Radio World: **‘COMO DUPLEX’ is inf- 
nitely superior — most other push pull transformers 
seem to be ordinary transformers with a center tap 
brought out as a makeshift.” 

E. P. Gordon, Open Road: “A system of audio-ampli- 
fication which is becoming increasingly popular. Its use 
. .... will give surprising results in both quality and volume, 
and is thoroughly recommended by this department.” 


NEED WE SAY MORE? 


COMO APPARATUS COMPANY 


Manchester, New Hampshire 
For Sale at Leading Dealers 
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Resonant Wood 


Insures 
Natural 
Tonè 


Quality 


Connect Music Master 

in place of headphones. 
No batteries. 

No adjustments. 


Prices of all models 
Slightly higher 
in Canada. 


oe 


Music Master Makes 
any good set BETTE 


° : E . ` . P 
Music Master transforms mere radio reproductio 


« 


A 


ers 
AIII ' 


were 
A r= 


fact—because: 


alae piano’s sound board, the violin and *cello, and Musi 
Master’s amplifying bell are all of wood—because wood proy 
duces natural tones. $44 i 
Heavy cast aluminum eliminates over-vibration, develops sound| 
without distortion and imparts a unique tonal brilliance. Is 


Model VI, 14” Wood Bell 830 This balance of resonant wood and spe sigh ea preserves, 
7 . reproduces and re-creates the natural qualities of instrument and- 
Model VII, 21” Wood Bell $3 5 e ard makes ig 


Music Master the Supreme Musical Instrument 

of Radio, for which there IS no substitute. 
Buy Music Master and be safe—buy Music Master and improv 
your set—buy Music Master and exchange mere radio receivin 
for the artistic enjoyment of radio re-creation. 


{Music Master Corporation 


J9 
i 
; 
; 
! 
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| Makers and Distributors of High-Grade Radio Apparatus ] 
Model VIII, Mahogany Cabi- Model V, Metal Cabinet, Tenth and Cherry Streets 
net mi at! foenneg $35 Weegee a $18 Chicago PHILADELPHIA Pitsburgk 


usic 


RADIO 


Canadian Factory: Kitchener, Ontario 


; 
l 
i 
t 
t 
; 


into artistic re-creation. Mere assertion? No! Plain 
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Matched Condensers 
Are Necessary for 
Best Results!!!! 


ARS IMPROVE your set, replace its con- 
densers with DUPLEX Matched con- 
densers — the supreme achievement in 
the art of condenser building ! 

Only one number to log, the simplicity 
of single dial tuning—or you can cut out 
logging and dial by call letters or wave 
lengths. 


Each matched kit contains three DUPLEX 
Standard condensers, specially selected, 
matched, packed and sealed, to remain 
unopened, untouched, unchanged until 
ready to be placed in your set. DUPLEX 
Standard condensers are the accepted 
standand of condenser excellence. They 
are used in the famous Thermiodyne, 
where matching is absolutely essential. 
They are made in strict accordance with 
Bureau of Standards specifications. 

Insist on DUPLEX Matched condensers 
for better radio reception — stronger 
signals—greater distance. 


Write for instructive literature. 


DUPLEX CONDENSER & RADIO CORP. 
50 Flatbush Ave. Extension, Brooklyn, N. Y. 


ppl 
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Our cabinets are made of carefully selected lumber. They 
are dese finished and hand rubbed. The workman- 
ship is of as high grade as in the best furniture. If not 
entirely satisfied with cabinets received from us, money 
will be refunded. Black walnut cabinets have piano 
hinges and lid holders. Imitation walnut cabinets have 
regular hinges, no lid holders. Send for circular showing 
our De Luxe Type, also our Beauty Type. 


Deep: Imitation 
2 7 $4.60 $6. 

J 7 .20 6.70 

7x18 7 , 4.35 6.80 

King 721 7x21 7 4.90 7.40 
King 724 7 x24 is 5.35 8.00 
King 26 7 x 26 7 5.80 8.50 
King 728 7x28 7. 6.60 10.00 
King 730 7x30 7 7.00 11.00 
King 71810 7x18 10 5.70 9.00 
King 72110 7x21 10 6.25 9.50 
King 72410 7x 24 10 6.70 10.00 
King 72610 7x 26 10 7.25 10.50 
King 72810 7x28 10 8.00 12.00 
King 73010 7x30 10 8.20 12.50 
King 836 8 x 36 10 8.75 12.00 
King 840 8 x 40 10 9.25 12.50 
King 921 9x21 10 7.50 9.25 
King 924 9 x24 10 8.50 10.50 


F. O. B. WAUKESHA, WIS. 


UTILITY CABINET COMPANY 
Waukesha Phone-721 Wisconsin 
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She Worlds Standard {oud Speaker 


Alfred Graham & Company, London, England, Patentees. 


Long tone travel 
with gradual ampli- 
fication provided by 
the non-resonating, 

dragon-shaped / 
tone conduit, 


at 
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` 
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SA 
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pi 


KAN f 


BY x g Adjustment for 
` mE if canine the Amp- 

Hinged base pers y phragm aaa ieee 
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I THE AMPLION CORPORATION of AMERICA £ 
À aye ameca: Suite X,280 Madison Ave., New York nA 
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Tori 
Rated 
Ampere 
Drain 


1 
⁄2 
1 UV-201A | 1% 


UV-201A 


2 UV-201A 


1 UV-200 
3 UV-201A 


C-300 and UV-200 PE 
areinterchange- 

able 
C-301A, DV-2 and UV-201A 
UV-201A are in- ` 


terchangeable 


1 UV-200 

4 UV-201A 
rf wn 
nic 


For sets using cure 
rent at a rate higher 
than 2 amperes. 


Don't wait until you've bought bat- 
teries and learn by bitter experience 
that they run down every few days. 
Let the Prest-O-Lite Radio Chart help 
select batteries that fit your set and 
guarantee you ample current and con- 
venient intervals between chargings. 


This section of the master chart 
shows how to select “A” Batteries for 
all 5-volt tube sets. Use either of 
the two sizes recommended for your 
set, depending on the days’ service 
you want between chargings (based 
on the average use of your set of three 
hoursa day). You will find the larger 
capacity battery more desirable un- 
less facilities for frequent and easy 
recharging are provided. To select 
“B` Batteries, and “A” Batteries for 
peanut tubes, see the complete chart 
at your dealer's. 


wait yee Pe 
Recommended - i 
Prest-O-Lite A" Batgerles 
Days 


- 


> m s 
Cd ki 
ACIE J 
a. 


Order by y 
following | between 


Types Charginas 


69 WHR 22 

‘9 OR 
67 WHR 16 
3 


67 WHR 3 


611 WHR | 22 


69 WHR | 


OR- ——— 
69 WHR 17 


69 WHR 


— or 
69 WHR 


OR 

67 WHR 

611 RHR 
OR 

69 WHR 


o r— 
67 WHR 
613 RHR 
611 WHR 
611 WHR 


613 RHR 
- R 


‘| 611 RHR 


o 
611 WHR 


How often should you charge radio batteries? 


-OR 
69 WHR 


. Prest-O-Lite Batteries are designed 
to supply the unvarying current that 
develops maximum distance, clarity and 
volume. Special structure plates and 
high porosity separators are features 
that help these splendid batteries get 
the most out of your set. 


Prest-O-Lite Batteries offer you 
truly remarkable savings. Though 
standard in every respect, they are 
priced as low as $4.75 and up. They 
last for years and are all easily recharge- 
able. See them at your dealer's or 
write to us at Indianapolis, Ind., forour 
booklet, “How to fit a storage battery 
to your set—and how to charge it.” 


THE PREST-O-LITE CO., Ine. 
~~ Inpranapouts, IND. - 
New York 


\ 
Ser RBESRBRERHRAEKRERERREREESERERESPEERSSRERARESRPSSPRRRRBRSRAERASHBAEAREKRSRSRSBAARERERBRESREBEBEARESBS 


Toronto, Ont. Ns | 
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Radion Panels combine 
high insulating qualities 
with beauty of finish. 


Why 


set manufacturers 


should use 
Radion Panels 
A ppearance—Radion. Panels have a high- 
_ polished, satin-like finish that enhances the 
attractiveness of any set. They come in 
two colors, standard black and Mahoganite; 
the Mahoganite panels with their beautiful 
‘coloring and graining give an effect that is 


especially distinctive. Radion takes en- 
graving beautifully. 


Efficiency —Built to order exclusively for 


radio purposes, Radion meets the most exact- 


ing tests for high insulating qualities. Sur- 
face leakage and dielectric absorption have 
been proved to be exceptionally low. This 
is an aid in getting distance and volume. 


Convenience—Another feature that. recom- 
mends Radion Panels to the manufacturer is 
the ease with which they can be cut, sawed 
and drilled. Edges are smooth and even; 
holes are trim and clean-cut. Radion does not 
chip or peel as do some other panel materials. 


We invite manufacturers’ inquiries 


WE ARE always glad to co-operate with man- 
ufacturers in meeting their requirements. 
We invite them to send us samples or speci- 
fications of panels and other insulated parts 
of radio instruments or radio sets. Radion 
is used on the leading makes of condensers. 
AMERICAN HARD RUBBER COMPANY 


Dept. B-6, 11 Mercer St., New York City 


RADION 


The Supreme Insulation 
PANELS 


Dials, Sockets, Bin ding Post Panels, ete. 


Tuning 
If you want finer ad- 
justment than you’ve 
been able to get with 
ordinary verniers, | 
shunt a Chelten Mids 
get across the termi- 
nals of your -main 

G condenser.’ It can be 

Pat. Pending ; 

Bridge meas. max.cap. mounted anywhere on 


000045 Mtd. Frequency the panel without intro- 
meas. - i : -ss Ca 
(000027 Mfd cap $1.50 ducing additional losses, : 


CHELTEN 


Low Loss Midget Vernier 


Used also as a STABILIZER 
in most radio circuits. 
The CHELTEN is the ORIGINAL midget vari- 
able condenser. All others are IMITATIONS. 


At Your Dealer’s or Direct by Parcel Post 


CHELTEN ELECTRIC COMPANY 
PHILADELPHIA 


Storage “B” Battery 


aa tone. basis Indefinitely—Pays for Itself 


Economy and performance unheard of before. 
Recharged at a negligible cost. Approved and 
listed as Standard by leading Radio Authorities, 
including Pop. Radio Laboratories, Pop. Sci. 
Inst. Standards, Radio News Lab., Lefax, Inc.. 
and other important institutions. Equipped 
with Solid Rubber Case, an insurance a ainst 
acid and leakage. Extra heavy glass jars. E eavy, 
rugged plates. Order yours today! 7 


SEND NO MONEY Just state number 
' of batteries wanted 
and we will ship day order is received. Extra 
Offer: 4 battcries in series (96 volts), $12.75. Pay 
expressman after examining batteries. 5 per 
cent discount for cash with order. Mail your 
order now! S 


WORLD BATTERY COMPANY 


1219 So. Wabash Ave., Dept. 77, Chicago, IIl. 
Makers of the Famous World Radio “A” Storage Battery 
Prices: 6-voll, 100 A mp. $12.25; 120 Amp. $14.25; 140 Amp. 

. $15.00. All equipped with Solid Rubber Base. 


World œ 


STORAGE BATTERIES RADIO 


A 


a 


~ 
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She Greatest Values 
in Keaatio History 


Show us a nationally ad- 

& A vertised headset or loud 
Gea MEES speaker (with a list price 
i Bk SR If not greater than ours) 
which ‘is equal or better, 
im any respect, and we will 
sénd you a Tower Scientific 
Loud Speaker absolutely free 

Í On Sale from Coast to Coast. If your 


Dealer cannot supply you, order 
direct. 


THE Jff Murris HOTEL 
Philadelphia 

The first 100% 
Radio Equipped 
Hotel in the 
World. Tower 
Scientific Headsets 
were used exclu- 
sively. 
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TYPE TATO Cap. S00 NNF, 
PANEL MOU 
ENSER 
VARIABLE LE poser 


The Subject of 
Condenser Losses | 


Total condenser losses at radio 
frequencies are the sum of conduc- 
tivity losses, eddy current losses, and 
dielectric losses. 


Conductivity losses most seriously af- 
fect the efficiency of a condenser under 
working conditions. They arise from poor 
contacts between plates and from poor 
bearing contacts. Soldered plates and 
positive spring bearings reduce these losses 
to a minimum. 


Eddy Current losses occur in metal 
end plates and condenser plates themselves. 
The use of hard rubber end plates elimi- 
nates entirely eddy current losses intro- 
duced by metal end plates. 


: Dielectric losses are due to absorption 
3 §6of energy by the insulating material. When 
a good dielectric such as hard rubber is 
used in the end plates they have less effect 
upon the efficiency of a condenser at radio 
frequencies than any other set of losses. 
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Electrical 


Mechanically 


and. 


for Perfect Performance 
in Radio Reception. 


For use at broadcast wavelengths General Radio 
Type 247 condensers represent the best balance 
between low conductivity, eddy current, and di- 
electric losses that is consistent with efficient de- 
sign and popular price. 


The plates of the rotor and stator groups are 
individually straightened before assembly and 
firmly soldered in a jig while they are in perfect 
alignment. .The use of high grade hard rubber in 
the end plates eliminates entirely eddy current 
losses from the end plates. 


: Specially shaped plates assure a uniform wave- 
length variation. 


Positive contact spring bearings provid: a good 
connection with the rotor group and eliminate the 
disadvantages of a pig tail connection. Mechani- 
cally as well as electrically - General Radio con- 
densers are the standards of excellence. . 

‘Rotor plates are counterbalanced to permit 
smooth operation and accurate dial settings. 


i Lower losses and lower prices make General 
Radio condensers the outstanding values for 
popular use. 


Type 247-H 500 MMF Vernier..... $5.00 


“« 247-F 500 MMF Plain....... 4.00 
“ 247-M 250 MMF Vernier..... 4.50 
“ 247-K 250 MMF Plain...... 3.50 


' Write for descriptive folder, ‘ Quality Condens- 
ers” and our latest catalog 920-P. 


GENERAL RADIO CO. 
Cambridge, Mass. 


Qual ity I Parts 
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PATENT APPLIED FOR 


571 Hudson Street 


Laboratory Equipment 
for Your Super 


Bring your old Super up-to-date and increase its am- 


plification from 1% to 2% times, by equipping it 
with a set of S-M Two-Ten (Interstage) and Two- 
Eleven (Filter) transformers, and a Silver Coupling 


Unit. 

Approved by Laurence Cockaday as an outstanding 
achievement. 

Each transformer is supplied witn its own character- 
istic curve on a tag—your assurance of laboratory test- 
ing A set will improve the efficiency of any super to 
a remarkable degree. Three matched and charted 
transformers (2-210s, 1-211,) and 101B coupling unit, 
with all instructions: 


Price sme nee 26.50 


Mail Orders Promptly Filled 
Send for FREE Book, “The Why of Silver Circuits.” 
Dealers—Send for New S-M Catalog. 


Silver-Marshall inc. 


110 S. Wabash Ave. Dept. A Chicago, Ill. 


SUPORTENA 


(Trade Mark) 


THE FINAL WORD IN 


FOLDING LOOPS 


16 TURNS and TAPPED AT 


Adjustment Equivalent—8 to 86 feet. 
Any Tube Set Now Made Portable. 


Different Types of Receivers. 


$ 9 00 Twelve Different Hook-ups Showing how to use it, with 


Perfected by Radio’s Master Loop Craftsmen. 


J. NAZELEY CO. 


EVERY TURN! 


NEW YORK 


Whether you plan to build or to buy a receiving 
set, it will pay you to know something about the 
`. __ “insides” of radio: This booklet gives you the 
“inside dope” on some of the recent inventions embody- 
ing the latest ideas of radio engineers. In this bulletin 
is full information about the 


Premier “HEGEHOG” 


Audio Transformer 


Ratios 1 to 3, 1 to 4 and 1 to 
5, $3.50 Ratio 1 to 10, $4.50 


This light weight audio trans- 
former has earned a place in the 
very front rank for its remark- 
able volume, and pure, natural 
tone. Itis 100% self shielded 
against foreign noises. 


It cuts the space requirements for audio transformers 
a Banke Ideal for neat and compact wiring, and for por- 
ables. 


FREE HOOK-UP DIAGRAMS also sent on 
All popular types. Address eee 


PREMIER ELECTRIC CO. 


3807 RAVENSWOOD AVE., (CHICAGO 


PREMIER 


Quality Radio Parts 
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The Best in Radio Equipment 


“See? I told ya we could get it” 


“All right. Quit rubbin’ it in. I'll 
believe the broadcastin’ you do. about 
your-DX stuff now.” . 


‘The persistent urge to show the other 


fellow makes boys the greatest salesmen: 


in the world. Let Shorty question Step- 
Ladder’s claims about distance, and Step- 
Ladder is right on his heels with the 
proof. Is it a hook-up that is disputed? 
Then the young combatants get right 
down to facts and results. No airy argu- 
ments ending in boasting assertions. 
Boys carry their arguments to the point 
where the other fellow has to back down 
and agree. i | 


Radio manufacturers have recognized 
this amazing genius for persuading the 
other fellow. This knack, coupled with 
the almost unbelievable enthusiasm 
which boys devote to radio, makes the 
appeal to the boy the strongest, most 
profitable, most lasting there is. 

In reaching these persistent, tireless 
boosters, many manufacturers naturally 


turn to the advertising columns of THE — 


AMERICAN BoY.. A half-million young 
readers .are loyal believers in its edi- 
torial. contents. You should see an 


American boy’ devour THE AMERICAN 


Boy articles on radio! You should see 
him eat up the fascinating stories built 
around the romantic achievements of 
radio! The average reader-age of these 
up-to-the-minute enthusiasts is 1514 to 
16 years—just the age when the radio 
virus works best. The loyal, unswerv- 
ing devotion which AMERICAN Boy 
readers give to THE AMERICAN Boy 
clinches beyond question the sticking 
power of your advertising. 


Tell these boys about your product. 
Theyre the most tireless boosters you 
can get. Win their preferences. Make 
them believe in your goods. Let Shorty 
and Step-Ladder and the rest of the 
bunch have a chance to say, “See? I 
told ya we could get it,” for your radio 
equipment. Copy received by June 10th 
will appear in August. 


“American Boy 


“The Biggest. Beigfhtest Best Magazine for Boys in All the Wiwld™ 


Detroit 


Michigan 
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“Radio Set Building 


Ls 

wAQDERN electrical science 
A has discovered a new 
(inciple in radio frequency 
__¢plification—a new improved 
('ansformer that gives the 
[ost amazing results. 

"It is known as the Erla Cir- 


oid. Simply clip the coupon |. 


{i:low—and let us send you the 
„„ mplete technical story. 


lur 


-4-vital improvements 


e story of Circloid advan- 
ges is a fascinating study— 
en for those who are not 
terested in the technical side 

radio. 

As practically everybody 
“ows, in the ordinary radio 
st, not only the antenna but 
se radio frequency coils them- 
dves act as pick-up devices 
j broadcasting signal. This is 
She of the chief causes ofwhat 
{lost radio fans call “broad 
) ining.” ee 
p With Erla Circloids, inde- 
2ndent pick-up of signals by 


sway -with. Selectivity of the 


ceiver is always at maxi- 
‘um. Sharp tuning and less in- 
rference are the direct result. 


} Static. disturbance has been 
‘duced to the very minimum. 
for everybody knows that 
tatic has no particular wave 
ingth. It invades them all. 
ind because the Circloids have 
o pick-up qualities, only-such 
‘atic as happens to be present 
in the exact wave length to 
yhich the receiver is tuned can 


LERLA ‘CIRCLOID 
‘Radio Frequency Transformer 


*Trade mark Registered ; 


A 
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d 


ie coils is completely done . 


= Three Great 
Advantages © 


1. The absence of an exter- 
nal field eliminates the | 
effect of the coll upon 
nearby coils or adjacen 
‘wiring circuits. i 


2. The Circloid has no pick- 
~up quality and is rendered 
immune from outside . 
electrical influence. 


3. Its efficiency is higher 
than any other type of. 
coil and losses are unbe- 
Nevably low. 


Cow 


/ 


The New 
Erla Balloon 


Circloid Radio X 
Gj 


, Frequency 
Transformer 


and Coupler 


come through. Thus here at‘ 


last is a radio set that offers 
new delights in summer-time 
radio. No other receiver can 
provide such perfect freedom 
from annoying interference. 

Another Circloid improve- 
ment is greater stability — 
smoothness of operation and 
ease of control. 

The tendency of conventional 
receivers to squeal and howl 


uncontrollably is due to exces- 


sive .feed back between. coils 


and wiring circuits. — 

With Circloids feed back of 
energy: is eliminated between 
coils and confined solely to the 


‘ wiring circuits where it is.sub- 
_ ject to complete control. Thus 
‘ perfect stability is obtained. 
Oscillation that is sudden and 
violent in the average receiver, 


making it necessary to start 
tuning all over again, is now 
controllable. Just the slight 
turn of one control and it is 
completely controlled. 

But the most important of 
all Circloid improvements is 
its effect upon tone 
quality. Any radio 
engineer will tell you 
that excessive “feed 


AY 


witli 


cause of distortion or 
blurring. 
And Circloids, be- 


ternal field, eliminate 
stray feed back effects and do 


principal source: of tonal dis- 


tortion. - 

Only with the Circloid princip‘e 
can supreme musical clarity and 
fidelity of reproduction be obt:.ined. 
No other radio set can offer. you 
these exclusive advantages. No 
other set can offer these supreme 
achievements. 


4 ways to buy the Circloid 


Erla Circloid Transformers are of- 
fered for sale, $4.00 each—in kits 
of three, $12.00 — in kits of three 
with Erla Condensers, $21.50—and 
in Factory-Bilt. Kits, $49.50. They 
may be obtained direct from your 
nearest dealer. Or write direct for 
detailed information. 


Electrical Research Laboratories, Inc. 
2506 Cottage Grove Ave., 
Chicago, Ill. 


Gentlemen: Please send me detailed 
information about the new Erla Bal- 


loon Circloid Transformer. 


Name - eee Eee 000a a a 


Addresa onead Sivesiecicnvesdiciccks SS 


back” is the greatest 


cause they have no ex- | 


away completely with this. 


s Amazing New-Type: 
he oy @ PR © @ |. 
‘Coil is Revolutionizing 
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; FORMICA 


* is the mark of quality in radio 


{KORMICA panels, tubing and Base panels are the marks of quality in a radio set. You can be sure 
that the set which has them has been built for lifetime service—and that enduring good performance 
3 not been sacrificed to the saving of a few cents here and there. 
\Wtis more necessary than ever this year to judge a radio set by the material it contains. _ Price competi- 
n last year brought i in the type of apparatus that would perform beautifully for a week or two and then 
Pit. - And price competition is still with us. 
rmica is used by nearly all the great makers of high quality apparatus. They swear by it as they always 
ave. Be sure }~u have it in the set you buy. a 4 ' 
‘stalers: Formica is the standard panel in the eyes of the amateur. He wants it, and dealers who ;¢ ive it 
him make the most from their panel business. 


se _ 4641 Spring Grove Avenue, Cincinnati, Ono 
p i SALES OFFICES 

50 Church Street....... New York, N. Y. 1026 Second Avenues. . Minnea polis, Minn. 
7 9 South Clinton St.......... Chicago, Ill. 725 Bulletin Bidg........ Philadelphia, Pa. 
j 516 Caxton Bldg......... Cleveland, Ohio 708 Title Building........ Baltimore, Md. 
ie 1142 Granite Bldg....... Rochester, N, Y. 585 Mission Street.. . . . San Francisco, Cal. 
Y oe 422 First Avenue.......... Pittsburg, Pa. 419 Ohio Building........... Toledo, Ohio 
He 6 Beacon Street........... Boston, Mass. 309 Plymouth Bldg... .. New Haven, Conn. 
F; 55 Calle Obispo........... Habana, Cuba Whitney Central Bldg... . New Orleans, La. 
‘ Write for Booklet “What Formica Is” 


i Formica is used by 125 leading makers—and has for years 5! Formica has high mechanical strength and will 1 not Break 
> been used by more makers than all other materials. in use. 

Formica will not sag from heat or cold flow under ressure. 
“Formica will last forever. 6 It retains its dimensions. Everything you fasten to it 
A stays tight and precisely where you put it. 
i “Formica, in appearance, is the finest of all panel materials 7 Formica panels are sold in neat craft paper envelopes 
3 ‘and always remains so. which assure you that you are getting the genuine. 
#Formica’ s electrical qualities of every kind far exceed 8 E Formica is one of the most widely approved materials in 
a any possible requirement. 


Hear the Formica Or- 
chestra over WLW 
every Tuesday evening 
from 9 to 10 Central 
Standard Time. 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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Better Contact 


An easy way to get distant 
stations clearly 


(ES important at all times 
—but doubly important 
in summer when static is 
apt to be troublesome—to 
have clean, perfect contact 
between tubes and sockets. 
If you don’t, the almost un- 
noticeable films of corrosion 
act as barriers for the deli- 
cate current; magnified, they 
cause annoying noises. 


“It’s the contact that 
counts” 


NA-ALD Sockets remove 
those barriers. The exclu- 
sive side-scraping contacts 
(not just side pressure) of 
Na-Ald DeLuxe Sockets cut 
the corrosion from the sides 
of tube terminals. A turn 
or two of the tube—and the 
tube terminals are clean. 

The Alden-processed Bake- 
lite conserves all the current 
energy. Laboratory tests 
proved Na-Ald Sockets most 
Na-Ald DeLuxe €fficient in low loss and low 
Socket No. 400, capacity. 

pa Na-Ald Adapter No. 429 
and Na-Ald Socket No. 499 
are especially made for use 
with UV-199 and C-299, and 
No. 411 for WD-11 tubes, all 
of which are used with dry 
batteries. They are a big aid 
to the highest tube efficiency. 

Use Na-Ald Sockets not 
only-in the set you build but 
also install them in the set 
you buy. At all dealers. 

Mail coupon for free book- 
let, “What to Build,” giving 
tested, selected circuits. 

ALDEN MANUFACTURING 
COMPANY > 
Also makers of the famous Na-Ald Dials 
Dept. C7, Springfield, Mass. 


Alden Processed 


Na-Ald Socket 
No. 499, 50c. 


Na-Ald Adapter 
No. 429, Tc. 


Na-Ald Small Space 
pocket No. 401, 
5c. 


Na-Ald Socket 


No. 411, 75c, Sockets and Dials 


ALDEN MANUFACTURING COMPANY, 
Dept. C7, Springfield, Mass. 


Send me free booklet, “What to Build.” 
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Quality Not Sacrificed Co N SUM 4 
Here is real battery > 
quality, to you, at 


guaranteed 
prices that will astound the en- 
tire battery-buying public. Order 
direct from factory. Put the Dealer’s 
Profit in your own pocket. xy ) ctually | 
much more than half, and sa) that yo ou C 
convinced of true quality and perforr ian 
give® Written Two-Year Gt laran tee 
Hereis your protection! Noneed tot takeachar 
Our batteryis right—and topoi E he) lor 
evermade. Convince yourself. H } pric c 
Special 2-Volt Radio Storage E 7: 
Special 4-Volt Radio Storage Batt fe a: DO 
6-Volt, 60 Amp. Radio Storage E 20 
6-Volt, 80 Amp. Radio Storage Battery, 
PRA 100 Am eet ie a 

-Vo , mp- a ’ 
6-Volt, 140 Amp. Radio Storage! ardi -00 

We ask for no deposit. Simply, send T 
and address and style wanted. Battery will 1 
be shipped the day we receive your ord or , 
Express C, O. D., subject to your iy 
examination on arrival. Our - 
guarantee accompanies 
each battery. Weallow 5% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today—NOW. A 

Arrow Battery Co. — 
1215 South Wabash Ave. 
Dept. 7 


Patent 
Applica 


TTT 


Approved! Recommended and ussi 
8-TUBE SUPERHETERODYNE ed on theta 
page four of Feb. POPULAR RADIO tells how_Cockat 
Korach Loop, sore the follow xo  &tatio 
deen, Scotland; Newcaa Oe} , Plyt 
Paris, France: 2 PO CLANS don, .E Ma 
Porto Rico inane CYC, Mexico. gi Positive 
loop construction. Exclusive features ais. C you | elect 
tance unheard of before with loop aeri D 

all sets designed for loop construction. f your dy 
you, order direct from us. Price $16. A Send. 2 00S g0 
deposit with your order, balance C. O. D. Parcel F 

tion guaranteed. 


KORACH RADIO COMPAN 
309 So. LaSalle St. Dept. 10 Chica cago, M 

Full Particulars on Re j 
Dealers and Jobbers: Write at me for liao 
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The Best in Radio Equipment 


Designed 
and built 
OT 
use with 


Dongan Type B Transformer 
for McCullough AC Tubes ne I 


Radio 


Tube 


Type B- Tobe 
Transformer 


Dongan Electric Manufacturing Co. 


Manufacturers of Radio Transformers and Voltmeters 
New York Office: 6 Church St. Telephone, Rector 9191 
2983 Franklin St., Detroit, Michigan 
TRANSFORMERS OF MERIT FOR 15 YEARS 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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N atural 


Not only is Rauland-Lyric an in- 
strument of superb amplification, 
but through skillful design it goes 
far in compensating for imperfec- 
tions in the loudspeaker. Thus 
is reproduced in your home the 
beauty of actual tones as they are 
created in the broadcasting studio 
—pure, flawless, natural, 


Rauland-Lyric is a laboratory-grade audio 
transformer designed especially for music 
lovers. The price is nine dollars. Descrip- 
tive circular with amplification curve will 
be mailed on request. All-American Radio 
Corporation, 2686 Coyne St., Chicago. 


TRANSFORMER 
The Choice of Noted Music Critics 


) UEZ 


The LARGEST RADIO STORES in AMERIC 


4\ 
Oue 
4\\\t CHICAS CRS 
$ be Vly ORE at 
“AS 


Just Out! Om new 1925. 


è ninty-six 

Radio Catalog including all the best 

and latest Kits, Parts and Accessories. 

Also our new 32 page bargain section— 
write for your copy to-day! 

We buy up : 


Save Money! manufacturers 


jobbers, and dealers surplus and bankrupt 
stocks—but only brand-new fully guaran- 
teed, nationally advertised apparatus. Our 
enormous buying power permits us to pay spot 
cash and get rock-bottom p-ices—even way be- 
low manufacturer’s costs. That's why our cata- 
log is crammed with thousands of wonderful 
dio Bargains. 


: 


TOON) 


RADIO DIALS 
“The Key to Simplified Taning” 


E-Z-TOON dials will improve the tuning of 
any radio set. Replace your old dials with 
E-Z-TOON and marvel at the simplicity of 
tuning—takes but a moment to install—only 
a small screw-driver necessary—no holes to 
drill, no complicated adjustments. 
smooth, 80 to 1 Ver- 
nier Ea essere 3 in. 
dials, Black, $2; Mahog- 
any, $2.20. 4 in. dials, 

Black, $2.25; Mahogany, 
$2.45. 2 in. non-Vernier 
dials, for rheostats,. 
switches, etc., Black, 40c; 
Mahogany, 45c. 


If your dealer cannot 
supply, write us | 


E-Z-TOON RADIO CO. 
3236 W. Washington St. 
Indianapolis, Ind. 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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Ti oT READY 22 YEARS 
ye | WHEN RADIO CAME 


st 
mo T 

e 08 j sai is one radio set that rode into the in- a ag 
i z l dustry on half a million Antomobiles, That oa 

p6 y l 


2, EE l l si is s the Atwater Kent. 


a Ignition System for automobiles and motor. l 

-7 7, f .— boats. That business ‘grew and. grew. Itsgrowth’ . 

: expressed the confidence of leading motor 
manufacturers and of owners that we were 
truly trying to produce“ ‘thespark that couldn’t 
fail.” ies 


And when radio came, it called for the same - 
sort of manufacturing machinery, performing _ 
the same operations and run by the sameé ex- 
perienced hands. s 


Perhaps the fact that we were ready, coupled 
with an earnest desire for precision and carré, 
explains the confidence with which the Radio 
lndustry regards Atwater Kent acca de Sets. 

.and Radio Speakers. — Lei 


M 


a A 


= 
= 


ATWATER KENT MFG. CO. 
Philadelphia 


i 
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Guarantee 


fs Satisfac- 
tion 
insurance 


satisfied! 


Browning-Drake 4-Tube Kit a New 


Complete $49.50 


Tuned radio frequency principie 

highly Improved form. Highest degree 

of selectivity and sensitivity attained in 

a receiver of this type. 

and productiveness, it will stand com- 

parison with the superhetrodyne!l 

One Panel—7 x 24. 

One Baseboard—8 1 x 23% 

One National Tuning Unit B-D1. 
(Contains .0005 mfd. Nati. DX Cond. 


with 4 tn. Velvet Vern. dial and antenna i 


coll mtd. as unit) 

One National Unit B-D2 
(Contains .00035 mfd. Natl. DX Cond. 
with 4 In. Velvet Vern. dial and Nati. 
Regenaformer mounted as unit) 

One Rathbun 3 pi. Vern. Cond. for 
balancing 

Four sockets 

One GR 6-1 audio transformer 

One Samson 3-1 audio transformer 

Two Rheostats (one of 10 ohms and one 
of 30 ohms resistance) 

One 25-ohm fixed resistance 

_One ‘Hoyt 2 In. voitmeter 0 to 6 volts 

“One .0001 mfd. fixed condenser 

One .001 mfd. or .002 mfd. fixed. cond. 

One .00025 mfd. fixed grid-condenser 

One Electrad variohm for variable _grid- 
leak 

One double circuit Jack 

One single open circuit filament control 

ack 

os" filament switch 

One .1 mfd. by-pass condenser 

Nine Binding Posts 

Twenty feet of wire for connecting parts. 


Sold With Money Back 
Guarantee 


Cockaday Kits 
Sets 


Bulit of genuine, specified parts 
of finest quality. Kits are com-- 


plete as above with aes 
oir ng | iagram. List parts 
and ERVICE AND VALU E” 


prices Snot in 
WRS Catalog 


| VALUES 


“HOOK-UP” with the WHOLESALE RADIO SERVICE, and you will soon 
learn the true meaning of ‘‘Service!l’’ and ‘‘Valuef"’ 
customers all over the country have come to know and appreciate our policy 
which insures your getting one hundred cents’ worth of BETTER VA 
EVERY dollar you invest, no matter how large or how modest the sum is. 
Your money is STILL YOUR money until you are thoroughly and completely 


In: efficiency. 


Drilled and engraved 


“B” Filter Circuit 


To eliminate “B” Batteries 


Method of wiring Type B.T. 200 Trans- 
former for “B” supply using 
110v-60 Cycle AC line 

A—Type B.T. 200 Marie Transformer 
B—4 mfd. condenser 

C—2 mfd. condenser 

D— 4% mfd. condenser . 

E—Serco socket and 201A tube 

F—WRS 6,000 to 100,000 ohms vari- 

abie resistance 

G—Serco 30 ohm rheostat 

One 7 x 10 drilled panel 

Five binding posts 

Bus bar, screws, etc. 


Complete $17.50 


Stop Searching, Here Are the 


Hard to Get Things! 


NEW AC Tubes 
HAMMARLUND .0005 Variable Con- 


densers 
KURZ KASCH 4 Inch dials 
FEDERAL Sockets 


GR Audlo Frequency Trans. No. 285 
DAVEN PA Coupler Mountings 


—M{ t 
DUBI ‘LI ER Micadyne -006-.0001-.00025 
-.00035 
PACENT Jacks 
PRSH AC Leads 
Write Us 


Thousands of satisfied 


HEART OF FANS 


Our Money 
Back 
Guarantee 


LUE for 


is Satisfac- 
tion 
insurance 


Roberts’ ‘‘Knock-Out’’ 
4-Tube Kit 
Complete $42.50 


All laboratory specified and tested parts. 
Combines best features of radio and audio 
amplification. Does not radiate. Ex- 
tremely sensitive, highly selective 
One 7x21 drilled and engraved panel 

1 Baseboard to fit 

Serco .0005 iow-loss cond. 
6 Roberts Spiderweb Coils $ 
1 All American A. F. Trans. 5-1 
Sickles 

2 Como OR Modern push-pull trans. 
4 Bestone double spring contact sockets 
3 Pacent 20 ohm rheostats 

1 Dubiller .00025 Grid-condenser 

1 Tubuiar Grid-leak 

2 Dubiiler .0025 mfd. condenser 

1 Dubitier .005 mfd. condenser 

3 Univernier dials for fine tuning 

2 4% volt ‘C” batteries 

1 Pacent double circuit jack 

1 Pacent single circuit jack - 

1 Neutralizing Condenser 

1 Switch iever 


ps 
1 Oriltod and engraved binding post 
rip 
7 Unmovable binding posts 
1 pkge. screws, washers, lugs, ete. 
40 feet of tinned bus wire 
Complete biue prints and wiring 
instructions 


Sold With Money Back 
Guarantee 


| 


Popular Radio’s Port- 
able Town and Country 
6 Tube Kit 


Ideal for traveler and vaca- 
tlonistl EASY to build, easy 
to operate with a single dial 
tuning control. Furnished with 
every specified part and acces- 
sory, exactly as detailed in 
POPULAR RADIO, complete 
with wiring instructions and 
diagrams. or prices and list of 
apparatus, see our new 


WRS Catalog 


SPECIALISTS IN POPULAR RADIO CIRCUITS AND HOOK-UPS 


YOUR 


WRS 80 Page Radio _Gulde Book and Catalog. 
“‘chockful’’ of data for radio fans: TROUBLE SHOOTIN 
OF BROADCAST 


ING STATIONS 


rine E 


LIST AND LOCATIONS—LOG CHART— 
IECURTRATIONS AND DIAGRAMS of newest circults and hook-ups, eto. 
S FREE—a post -card brings It, send for it TODAY. 


lilustreted and 
RT—REVISED 


FREE 


* WHOLESALE RADIO SERVICE Co. 


6 Church Street 


|, ORIGINATORS AND WHOLESALE DISTRIBUTORS OF RADIO ACCESSORIES AND APPARATUS 
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Niagara Produces Another Wonder / 


pe 
2}, 


The Absolute 


ARAGAIN 


Radio Receiver 
. THE name ARAGAIN guarantees the fin- 
© est quality obtainable by unusual design, _ 
highest workmanship, and best materials. 
‘ The Model B Receiver illustrated will appeal to : 


those who value quality. No excuses are ever SPECIFICATIONS — Two stages of ARAGAIN radio- 


s needed. Each thoroughly tested and sealed be- | frequency with minimum distributed capacity. Thoroughly 
s fore leaving the factory and guaranteed perfect. shielded radio-frequency transformers insuring a remarkable 
3 Write for descriptive literature - degree of selectivity.» All wiring is of pure gold-plated copper 
7 Dealers write for our proposition wire. Housed in heavy brown mahogany cabinet - 


$180.00 f. o. b. Niagara Falls 


' Autometal Corporation, 311 F alls St., Niagara Falls, N. Y. 


us UOC 


5 

-= Popularity 

i of Summer Radio is Increasing 

/ The use of Kellogg transformers in your set will 


— m 


of th 


prove a delight in clear, powerful reception. 
Kellogg radio frequency transformers are of the 
low loss, high efficiency type. No “dope” to hold 
windings in place. Minimum amount of insulat- 
ing material. No. 603 for selective tuning. No. 
602 when exceptional selectivity is not desired. 
Kellogg audio frequency transformers are built 
right for the kind of service you expect. They 


SOS 


cae SRE Renee ae PE amplify the highest or lowest tones with absolute 
© theca ore fidelity. Built in 3 and 4 1-2 to J ratios. 
Asthe heart controls the flow of blood through the Kellogg transformers are on sale at all radio 
: body, so AMPERITE, the self-adjusting rheostat, dealers. Their use with Kellogg low loss con- 
b. controls the flow of current through the tubes— 


automatically—never allowing too much to injure densers he give y To an ideal ey and ampli- 
thetubes,andalwayspermittingtruetonequalities fying combination for your set, with results that 


yi with proper volume. No hand rheostats. No guess- will be most pleasing. 
ing. Simplifies wiring. Improves operation. Used in 
over 50 leading sets and circuits. $1.10 everywhere, 


RADIALL COMPANY 


J Dept, P. R.-9, 50 Franklin Street, New York City 
DA S Write for 
Ww FREE 
Hook-ups 
f T E Kellogg Switchboard & Supply Co. 
A a, A AA Chicago Illinois - 
»__ “means right amperes” 
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Unlike 
Any Tube 


Heretofore 


Made 


Y Now “950 


Formerly $6 


== a E 


a 


i 
A "TRUE BLUE Power Plus Tubes used in any re- 
Mi - ceiver having 3 volt type sockets will give 
you Standard True Blue Tube results. ` 


» They are ideal for superheterodynes or portable 
, sets for car or camp use. 


"y Although made for smaller sockets their charac- 
H" teristics duplicate True Blue Standard Type Tubes. 
A, Their sterling silver contact points will not corrode 
A from salt air. They are non-microphonic and con- 
‘structed to operate noiselessly under hard , use. 
t Guaranteed absolutely uniform and interchangeable, 
f you do not have to carry a complete set of matched 
tubes for spares. Power Plus True Blue Tubes 
A(t wit work in any position, in any radio set. Cased 
:singly or in sets of 3, 6 and 8. 


The New Storage Battery Tube 
yi to Fit 3 Volt Sockets 


~ The filament of True Blue Power Plus Tubes 
qi should be lighted with a 6 volt storage battery. 
Used as a detector 45 volts B Battery is required 

tc the plate, 90 to 150 volts as amplifier. 
Í Standard Type True Blue Tubes fit 6 volt sockets, 

i safety cased singly or in sets of 3 and 5. 
) Jobbers have been cut off, and their excessive dis- 
counts cut out of True Blue distribution costs. An 

} economy at $6.00, they are now only $3.50. 


P 10 Day Return Privileges 
pi 60 Day Written Guarantee 


y@ True Blue Tubes must sell themselves in 10 days’ 
trial or you can return them for refund. Any True 
Blue Tubes failing to operate perfectly due to 

$ 


s _BRIGHTSON 


mechanical defect may be returned within 60 days 
for replacement. 


You Can Order Direct if your Dealer 
has not yet been Supplied 


Mail check or money order to our nearest office. 
Please include dealer’s name. | 


Waldorf Astoria Hotel, 16 West 34th St., New York City 
l PHILADELPHIA OFFICE 
50 N. Eleventh St., Philadelphia, Pa. 
JERSEY CITY REPRESENTATIVE: 
Triad Sales Co., Trust Co, of N. J. Bidg., Jersey City, N. J. 
MILWAUKEE REPRESENTATIVE: : 
Yahr & Lange, 207 E. Water St., Milwaukee, Wis. 
BOSTON REPRESENTATIVE: 

Wm. C. Oakes, 832 Park Square Bldg., Boston, Mass. 
DETROIT 
REPRESENTATIVE: 

’ H. C. Schultz, 2831 Gratiot 
Ave., Detroit, Mich. 
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TRUE BLUE TUBES 
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C-10 


Navy Model 
Super-Heterodyne 


The supreme achievement in 
receiver design, setting a new 
high standard of efficiency 
not even contemplated here- 
tofore. 


A High Powered Receiver 

employing 10 tubes 

Simple tuning 

Compact (sizeonly28x8x8) 

Wave length range 50-600 
meters 

Selectivity far in advance 
of others 

Total amplification almost . 
2,000,000 times 


Perfect tone reproduction 


and volume 


In actual tests the C-10 com- 
pletely outclasses other re- 
ceivers in all respects. 


Illustrated descriptive matter- 
gladly mailed upon request. 
Write direct to 


NORDEN-HAUCK, Inc. 


Engineers 
Offices and Laboratories: 


1617 Chestnut Street, 
Philadelphia, Pa. 


A TE, 
Amplifier Kit $ 00 
for only - - - 5 


Electrad 3 stage 
Resistance-Coupled 
Amplifier Kit No. 1. 


Price $5.00 


Write for free diagrams 
and instructions 


ELECTRAD, Inc. 


428 Broadway New York City 


< z E Soc 
A 


let’em meddle with Į] 
your set— | 


LOCK IT 


WALBERT MFG. CO., CHICAGO 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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Aia the Latest in Radio from MORISON 
“McCullough AC Tubes 


and Complete AC Receiver Kit 


making AC tubes and re- McCullough .- 
ceiver parts available to cus- AC 5-Tube Receiver 
tomers throughout the country 2 Precision tf, Couples Unie o.. 38:88 
as soon as offered for sale in the g Federat i Sockets No. 18.. AE eee a 
° ° . nera dio Audio Transformer 
leading radio centers, Morison 1 DAO BE seetgicc cette % 7.00 
% m è en è Oe a E EE E E < 
merely maintains service stand- 1 Dubllter .006 Cond pio, 601... 6... -75 
1 Daven Resistor 4. Meg.............. 780 
aras: 1 Dubite ostor 5 Meg.. No. aoe, 3 
S 7 : 7 er Condenser . No. ` ‘ 
Establish connections with Morison 1 Dub ier Condenser 00015 No. 601.. a -35 
er Condenser . . OUI... = 
now before the fall rush. Whether 1 Dubilier Condenser "0001 No. 601..." -35 
Y acen ac. 0. ja OT A 
you construct sets for yourself or 1 on Panel 7 x 24.....5.. 11.222. 3/80 
e : è 1 Baseboard 9% x 22%............... -75 
ae ia jfa find Morison — The 1 Antenna ‘Binding Post birip ee eae i 5 
ding os OUD ies eee ees ; 
vaua>e. ur experts are always McCullough į Battery Binding Post Stri es 12:50 
as ready to advise you on your prob- AC Tub 3 4 inch Kurz Kash Dialis... 3.00 
lems as to supply your needs promptly : ube Ae ahuape ters A ee a 
and intelligently at honest prices. Price $6 $64.30 
I'wo Hookups that Solve 
Summer Radio Probl 
9 be 
Cockaday’s 8 Tube Superheterodyne Town and Country 
Reflex Receiver : 
1 General Instrument Low-Loss Condenser (isolan- Receiver 
ia te pee Tha ea pee Soo. i oes $5.00 

eners rumen W-Loss Condenser olan- 

e ration OOH Ie. ie atencante 500 1 Ateso 20 Ohn TREO es 185.00 
Pe iG Haynes Grima T ee’ 99.00 1 Amsco. 400-Ohm Potentiometer: UUU 1.50 
1 Precision Autodyne Coupler.................. 50 2 Cutler-Hammer Battery Switches..... ea..60 1 .20 
1 Karas-Harmonic Audio-Frequency transformer 7.00 1 Adams Jack No. 502....................... .70 
1 Amplex Grid-denser .0005 mfd................ 1.25 1 
1 Benj Cle-ra-tone Socket................. 1.00 1 ET Jack No, B01... 2s... sees eee nee -60 
7 Federal Sockets No. 16.......-.--... ea. $1.20 8140 ubilier .00025—601-G Condenser........... 45 
1 Pacent Double Circuit Jack.................. „60 1 Dubilier .00025—601 Condenser............. .35 
1 Pacent Single Circuit Jack. ...............05. 50 1 Daven 4 meg. Resistance................... .50 
2 Na-ald 4 inch Dials No eee eer + -@8..75 1,50 6 Benjamin No. 199 Sockets........... ea. $1.00 6.00 
1 Amsco 2 Ohm Rheostat..............0ceceee 1.35 3 Dubilier Duratrans................. ea. 4.00 12.00 
1 Amsco Potentiometer 400:Ohms.............. 1.50 2 Pacent Audiof 3 No. 26 ea. 5.00 10.00 
2 Daven Resisto coupler mountings...... ea. $1.00 2.00 udlotormers No. 26......... Tip: : 

1 Daven Grid-leak Mounting.................. 35 9 Eby Binding Posts................. ea. .15 1.35 
2 Daven Resistor .6 Megohms............ ea. .50 1.00 1 7x 18 Radion Panei................0.c0000. 2.25 
1 Daven pomor 5 Megohma. ee ee i an 1 Brass Strip for Brackets.................0-. .15 

aven or. A E E E EE S 3 

2 Daven Resistor 25 Megohm. 17... a0. LO E Tsien ee r 

Radion Pane x EE EERE ca, S848 TN E peo EE ee okra ae elt ee ee at Pee Gee Rg ge ee nee ee Hey Ohm 7 

2 (0001 N, Y. Coll Mica Condensers....... ea. .35 .70 1 Dixie Assortment of Screws, etc.............. -50 

4 .006 N. Y. Coil Mica Condensers........ ea. .75 3.00 15 Lengths Bus Bar................... ea. .02 .30 

1 00025 a ue ot Mica Condenser with Grid- ae 1 7x18 Cabinet. 66 nsieh aoe ck bbe bows vens 7.50 
| i D daran Ra dio-Frequency Transformer...” 4:00 1 Hoyt Bezel Hole 0-6 Voltmeter............... 3.00 
i 1 $55.35 

1 

7 WRITE TODAY 


Material for making 
| brackets. ..........,. .25 
i 1 Korach Tuned Loop.... 16.50 
j 1 Mahogany Cabinet..... 12.50 
i $103.90 


Establish Connections 
With MORISON Now 15 East 40th Street, 
Before the Fall Rush WHOLESALE 


ORISO 


Electrical Supy Ghe O ROn 


C. O. D. MAIL 


ORDERS FILLED 


New York City Ask us for any parts 


RETAIL you cannot get 
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POPULAR RADIO 


LABORATORY 


LAURENCE M. COCKADAY, Director 


Approves 


(imp 
4.C.Set 


The Amplex A. C. Kit and Set were especially designed for the 
famous McCullough A. C. Tubes. It was perfected only after a great 
deal of time spent in research and experiment by Amplex engineers 
and approved by Laurence M. Cockaday, Director of POPULAR 
RADIO Laboratories. 

The Amplex A. C. Set is of the 5 tube tuned radio frequency type. 
It operates without “A” batteries. Simply plug it on any 110 volt 
A. C. current socket and tune in. 


The Amplex A. C. Kit 


makes it easy for you to build your own A. C. set. Every part, from the beautiful, mahogany, 
_ bakelite panel, right down to the last wire is included. The panel is already laid out, drilled and 
engraved for you and complete instructions and diagrams make the assembling and wiring easy. 
In an hour or so after you receive the kit, you are ready to plug into your light sockets and tune in 
that D X station. 
And remember, all the parts are of Amplex precision manufacture and especially designed and 
selected for this new circuit. The entire kit, parts and circuit, have the unqualified endorse 
ment of Mr. Cockaday and POPULAR RADIO Laboratories. 


Build this Amplex A.C. Set with this Kit 


1 mahogany bakelite panel, 2 Amplex Transformers 
drilled and engraved 1 Baseboard 
3 Amplex A. C. Tuners (3 A. C. 1 Mica Condenser 
Low Loss Coils—3 Low Loss 1 Grid Leak =s 
.0003 Condensers) 1 S. C. jack 
Binding Posts 
5 Sockets 


, Wire, Spaghetti, etc. 
3 Mahogany 4 inch dials Blue prints and instructions 


: Type “B” Transformer 
How to get this set or kit: either from your dealer or else send $6.00 Extra 
direct to us. 
Assembled and wired in beautiful 


Amplex Instrument Labs. 88 W. Broadway, N.Y. mahogany cabinet, $45.00 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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Keen Competition Among 
Set Mfg’rs. Raisés Standard 
_of Condensers Used. 


| Straight Line 
D L Low Loss 


Condensers 
[Built for Manufacturers 
Whose Sets Will Win 


TRADE MARK 


they do more. —The exclusive choice 
of MacMillan for his North Polar 
Expedition. 


Seven Models—$1 00 to $475 


Models 4R and 3R licensed under - 
Armstrong U.S. Patent No. 1,113,149. . 
They are NON-RADIATING. 


Zenith 4R - = $100 
Zenith 3R - - $175 
Super-Zenith VII - - $240 
Super-Zenith VIIL- - $260 
Super-Zenith IX >» - $355 
Super-Zenith X - - - $475 
Only dealers who are equipped to give 


service handle Zenith. Ask your nearest 
- Zenith dealer for a demonstration. 


Zenith Radio Corporation 


332 S. Michigan Avenue, Chicago 


A Manufacturers who are using 

DXL Condensers sell their 

sets with confidence. They ; 

know the high degree of selec- - 

tivity and power will be main- 

tained—the sets will continue 

to deliver satisfaction. 

From a standpoint of produc- 

tion, you have no plates to 

straighten—every shipment of DXL 

100 DXL Condensers con- 

tains 100 condensers ready to Balanced Tuned 
function 100 per cent. R. F. Kit 
Attractive quotations. - Biggest Value in Radio 


g he Five Tube 
i Set which 
startled 
the World! 


FRESHMAN 


Complete 
Description 
On Request 


Site SONS 


MASIERPIEce| 


The Greatest Value | 
Ever Offered in A 
| Radio Receiving Set 

Att all dealers/ 


AX wa: 


D XL RADIO CORPORATION 


i 
y 5767 Stanton Avenue 
j DETROIT, MICH. 


g 
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COCKADAY WILL HELP YOU BUI 


A 
“PORTABLE TOWN AND COUNTRY RECEIVER” 
WITH 


SIMPLIFIED BLUEPRINTS 


yy AURENCE M. COCKADAY has personally supervised the preparation of 
Simplified Blueprints of seven of PopuLtar Rapio’s most popular circuits. 
Each set consists of three separate Actual Size Blueprints; first a Panel 
Pattern; second, an Instrument Layout; and third, a Picture Wiring Diagram 
all simplified in the fullest sense of the word because 


The Panel Pattern can be laid on the panel and all holes drilled as 
indicated. No scaling to do and so accurate there is no danger of 
ruining the panel through faulty calculation. 


The Instrument Layout placed on the sub-base permits you to 
indicate by pinpricks the exact location of every screw. 

The Picture Wiring Diagram gives every instrument in exact size 
and position with every wire clearly indicated from one contact to 


the other. 


With no knowledge of radio symbols you can assemble 


every part and complete your wiring with no chance of error. 


Priced at $1.10 per Set of Three Prints 


Set No. 2—‘“‘Non-Regenerative Tuned Radio- 
Frequency Receiver” (Simplified Neutrodyne, 
four tubes, three dials, as described in the April 
1924 issue of Poputar RADIO). 

Set No. 3—“Cockaday Distortionless Audio-Fre- 
quency Amplifier” (four tubes, combination of 
resistance-coupled and push-pull amplification, 
as described in the May 1924 issue of POPULAR 
RapIo). 

Set No. 4—“Cockaday Four-Circuit Tuner with 
Resistance-Coupled Amplifier” (five tubes, dis- 
tortionless, two dials, automatic vacuum tube 
control, as described in the October 1924 issue of 
PoruLar Rano). 

Set No. 6—“The Cockaday 8-tube Super-hetero- 
dyné Reflex Receiver” (eight tubes, two tuning dials, 


loop, non-radiating, distortionless, as described 
in January 1925 issue of Poputar Rapio). 
Set No. 7—“The Craig 4-Tube Reflex Receiver with 
the New Sodion Detector” (four tubes, two tuning 
dials, short antenna, non-radiating as described 
in February 1925 issue of PopuLtar Rapto). 
Set No. 8—‘“‘The Improved Cockaday DX Regen- 
erative Receiver” (four tubes, one tuning dial. one 
regeneration dial, short or long indoor or outdoor 
antenna, resistance coupled amplification as de- 
scribed in March 1925 issue of PopuLar Rapto.) : 
Set No. 9 — “Portable Town and Country Re- 
ceiver” (six tubes, three stages of transformer, 
coupled, radio-frequency amplification, loop ab- | 
tenna, tuned by variable condenser as described 
in May 1925 issue of Poputar Rapro.) 


Full constructional and parts details for theis Receiving Sets will be found in the issue of POPULAR 


RADIO indicated. Back issues of POP 


RADIO will be furnished at the rate of 35c a copy 


627 West 43d Street Dept. 64 New York City 
Fs ie ee a gy E SNAS ee” eee ea e en N | Ee 
| POPULAR RADIO, Inc., Dept. 64 
| 627 West 43d St., New York City Date coe ce caw kd 46 + ee Shee hea es ! 
Enclosed is my remittance of $...............6.. , for which kindly send me Blueprint Set (s) l 
consisting of Panel Pattern, Instrument Layout and Wiring Diagram as checked below: i I DEALERS 
i D Set Number 2 C Set Number 6 i k 
l O Set Number 3 O Set Number 7 : Write for terms 
[ O Set Number 4 O Set Number 8 
l O Set No. 9 l on these fast sell- 
BSN E NEEE AE AEE EE T neon tase EET i ing Blueprints. 
- Address 5 -ca siseneae i rees ne n EEE E EETA i An attractive Dis- 
Civ sexe oe E E EEE EESE State e play Chart free 
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NEW MODEL A-—Haynes De Luxe 
Super- Heterodyne 


Universally acknowledged as a dis- 
tinct advance in super-heterodyne 
-design. 

The New Model A De Luxe Super- 
el = E =e Heterodyne uses a special typeof tuned 
E radio frequency amplification ahead of 
ie BLUEPRINTS OF THE thestraight super-heterodyneand gives 


the highest practical degree of sensi- 
SUPER-HETERODYNE ; tivity and selectivity, with a marked 


x Actual size working prints showing panel increase in distance range. 

j and instrument layout, picture wiring Mr. Haynes’ remarkable new set fully 
' diagram, schematic wiring Siegen a and meets the requirements of thousands 
battery connections. - of radio builders who demand some- 


Everything so plain and easy to under- thing even finer and more efficient than 


„y Stand that you can’t go wrong. _ the super- heterodyne. 

y Send for complete information and 
w Price, complete set $1, 2 5 prices. It will be sent at once with- 
Postage prepaid out charge or obligation of any kind. 


HAYNES- GRIFFIN RADIO SERVICE, Inc. 


, 41 West 43rd Street, New York, N. Y. - 111 S. Clark Street, Chicago, Ill. 


> HALE Complete parts for the 
SECTIONAL 
: RADIO CABINET McCULLOUGH 


Lae AC TUBE 
SET 


SIS ea eee TORRE ENSA 


Pe RAS 


C n, Upper Section SS EEE] 
my aa er ” deep pe eee ia A ee aA e 
i 1234" hi | : 


3 ttery Section 
a 3234" wide x934" deep 


f , Sections inter- i 
change with 

+ HALE bookcase 

i sections. 

” Honestly con- 
structed an 
backed by the 
. absolute HALE 

1 guarantee. 

/ 


4 Ready for immediate delivery in 
eee HAYNES-GRIFFIN 
l Birch (mahogany finish). . 32.00 RADIO SERVICE, Inc. 


The set that operates with- 


out a storage battery. 


Write for free information 
and price list of all parts. 


F. E. HALE MFG. CO., Herkimer, N. Y. 


í Genuine mahogany....... 40.00 

s Pe OARE E TIETE ER 41 West 43rd St, New York City 
} For further information write to- 111 S. Clark Street, Chicago 

d 

j 
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TUNES-IN 


Hard-to-get-stations 
HOSE elusive distant 
stations so often 
missed when tuning with 
ordinarydialsarequickly, 
easily and clearly tuned- 
in by means of the 


TEA 


== 


You can put your radio 
set in that convenient 
out-of-the-way corner 
without straining your 
eyes while tuning— 


LIGHT UP 


your panel with the 
“a A ioe Rk s 
W PANELITE 


WALBERT MFG, CO., CHICAGO 


| INSTRUCTION BOOK 


POPULAR RADIO 


Kendall Banning Baio and Laurence M. Cockaday, 


Technical Editor of PopuLar RaDio, have compiled a 
that will prove to any one that he can build a set which wil 
give distance, selectivity and tone volume, and at the same 
time a very definite basic knowledge of radio. 


BUILD YOUR OWN SET AND SAVE MONEY 


In “How to Build Your Radio Receiver,” you will find 
complete specifications, constructional diagrams, photographs 
and instructions for building all of the following sets: 


A $5 Crystal Set 
The Haynes Single Tube Receiver 
A Two-Stage Audio-frequency Amplifier 
The Cockaday 4-Circuit Tuner 
A 5-Tube Tuned Radio-frequency Receiver 
The ‘‘Improved’’ Cockaday 4-Circuit Tuner 
The Regenerative Super-Heterodyne Receiver 


ADVISORY SERVICE ALSO FREE 


PopuLAR Rapio maintains a big modern laboratory with a 
trained staff of investigators under the personal su 
of Mr. Cockaday. This, Laboratory is always a 


‘through our Technical Service Bureau to answer, free of charge. 


by personal letter any problems you encounter which are not 
answered in either the ‘““Handbook" or the magazine. 


In POPULAR RADIO each month you will find the very latest 
news of the radio field as well as helpful. suggestions and in- 


structive and entertaining articles on radio and allied scientific 
phenomena. 


SPECIAL BOOK OFFER 


You can secure a copy of “How to Build Your Radio Re 
ceiver” FREE, and have all the privileges of the Technical 
Service Bureau without additional expense, if you will senda 
remittance of $3.00 in full payment of 12 months’ subscriptioa 
for POPULAR RADIO. (Or as an alternative, you may have the 
book and privileges of the Technical Service Bureau with 
POPULAR, oe or 7 months only—tor $2.00. A two dolar 
i wi oO. 


. Remember you take no chance—we will refund your money 
in full if you are not more than satisfied. 


POPULAR RADIO 
627 West 43d St. New York City 


POPULAR RADIO, Dept. 65 
627 West 43d St., New York City, N. Y. 
Enclosed remittance of $3.00 is payment in full for a 12 months’ 


subscription for POPULAR RADIO, with advisory service 
copy of “How to Build Your Radio Receiver” FREE. 


—_— 


Nammer bia Arcs ald bd Rage Wea! Oe aed a aaa Das we Zee aes 


Address 


648 508. SO) DAN 08. 6450" E a Gd E W'G a G'S oO we OU EO Ole’ ae os oe bee ek esce 


CRP np hacae ase JA dt@INE SSSR RE EAGER E SS CURIE y c<casads ss: 


Check here if you want the $2.00 offer of Po 
C] Ranıo, with “How to Build Your Radio Receiver" am 
Technical Service Bureau privileges for 7 months oaly. 


ee 
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(esee | S. HAMMER RADIO CO., Brooklyn, New York 
Cockaday Sets Now Made Easier to Build by Our New ‘‘Ready-to-Wire’’ Plan 


SOT, of Your Time, Work and Worry SAVED! 


All Zon need do is to connect bus-bar according to diagram, solder and your ast . finished. 
ts are sent to you co mpletety mounted and assembled on a Veneered hogany baseboard and genuine 
bakelita" panel, drilled and engraved; in a solid Mahogany Cabinet. Genuine cee üss as listed below; exactly as 
specified aby M . L. M. Cockaday. COMPARE OUR OFFER! 


TUBE NEW COCKADAY 
SUPER HETERODYX NE 

NEW A C RECEIVER KIT S susaurteropyne KTI 
General Radio Variometer, No. 269 General Instrument .0005 2 Daven Resisto - Coupler 
“Precision” R. F. Coupling Units a eA (Isolantite In- 
Hammarlund condensers, .0005 mfd. ane Ooi 

urz-Kasch 4 inch dials . Condenser (Isolantite In- 
Federal Sockets, No. 16 sulation) . : 
General Radio A. F. Transformer, No. 285 Haynes Griffin input trans- 
Dongan Special tee -Down Transformer 'Type B 
Daven Resisto-Cou up Ner mountings 
Dubilier Mica, fixe condenser, .006 mfd. 
ea. Daven resistor, {4 megohm, 3234 mego 
Daven grid leak, 4 megohims 
Dubilier fixed condenser, -00025 mfd.—clips 
Dubilier Mica fixed condenser, .00015 mfd. 
Dubilier Mica fixed Sendenrets -0001 mfd. 
Pacent single circuit ja 
Genuine Bakelite Panel Drilled and Engraved 7 x 24” 
Veneered Baseboard 


Precision Autodyne Coupler 3.50 
Karas Harmonik Audio Fre- 
quency Transformer..... 7.00 
Amplex Grid-Denser .0005.. 1.25 
Benjamin Cle-ra-tone Socket 1.00 
Federal Sockets No. as Les 40 
Pacent Double Jack. . 60 


New York Mica’ Condenser 
-00025 with cli 45 
Duratran Bado Frequency 
Transform í 
Walbert ‘ ‘An “Battery Switch ; 
Eby Binding Posts........ 1.40 


; Sub-Panel 1x9 Genuine 
Pacent Single Jack.. os 50 MO ci hiiecctekeeeme i 
a-Ald 4 inch Dials... .50 Baseboard (Hardwood)..... . 
Antes peona 2 Oi ig arg to ee 
Ant Bindi Post Strip 
Battery Binding Post Strip, small brass brackets, Daven Giid Leak Mounting “333 KIT PRICE.. $78.00 
eads, Binding Posts, etc. WIRED COMPLETE ! IN t ENV! EMA $1 10 00 
READY-TO- WIRE KIT PRICE, $52.50 INCLUDING KORACH LOOP...............ccccccsssseeees ° 
UNASSEMBLED KIT PRICE, 45.00 COCKADAY’S Authorized ANTENNA COUPLER for $2 00 
For Price of this set completely wired in Genuine the 8 Tube Super-Het for use with outdoor aerial Yé» 
—__ Mahogany Cabinet, write ue. | Write for Circular about these Paris and Kits. 
McCullough A.C. Radio Tubes in Stock Also for our Radio Catalog. 


Transportation Prepaid. | One-third must accompany all C. 0. D. orders. Not insured unless insurance charges included 


2 
1 
1 
2 
2 
4 New York X Mica. Condensers ; 
1 
1 
1 
7 
1 
1 


| pall pemb pmb pemb pend Ped dd Bnd AND Bad Dd CE Gad ND IND bed 
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Identified by a serial number on each SUPERTRON tube 


A GUARANTEE WITHOUT MEANS OF IDENTIFI- 
CATION MEANS UNASSURED ‘SATISFACTION — 
IT MEANS NOTHING MORE OR LESS THAN 
“MAY-BE”—THINK IT OVER 


BUY SUPERTRONS WITH 
ABSOLUTE ASSURANCE 
A Guarantee Certificate bearing a Serial Number accom- 
panies each SUPERTRON tube which has a number that 
corresponds with the Guarantee Certificate 
SUPERTRON is all a tube can possiby be 
At the Public Demand Price $2.00 


SUPERTRON MFG. CO., INC. 
32 Union Square New York REGUS PAT.OFF: 


EXPORT DIVISION 
The N. Simons & Son Co., 220 B’way, N. Y. ih | UPERTRY 
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ENGINEERS 


Recommend 


DEPENDABLE 
FIXED 
CONDENSERS 


MICA INSULATION 
BRASS ELECTRODES 
ACCURATE CAPACITIES 


FOR BETTER RESULTS 
Sold by Dealers Everywhere 


Be» MULTI UNIT 
; CONDENSER 


—AND A 


SINGLE DIAL CONTROL 
FOR ANY CIRCUIT OF 
ONE STAGE OR MORE 


Patented Shafts, Pig-tail Connections and 
Geared Verniers insure Rigidity, Low Loss, 
and Sharp Tuning. 

Double and Triple Units 
in All Capacities 


“A three unit condenser tested within one 
half of one per cent in capacity. 


—SLOANE LABORATORY. 


also carry a complete line of straight- 

line wave-length and straight-line fre- 
quency single type condensers designed and 
built with the same scrupulous attention to 
detail which guarantees uniformity of 
quality. } 


Literature Sent on Request 


Lombardi Radio Mfg. Co. 
67-71 Minerva Street Derby, Conn. 
(Interesting Trade Proposition) 


THE POPULAR RADIO ATLAS ano LOG 


An Alphabetical List of All Broadcasting Stations of the 
United States and Canada 


CONTAINS 


The Wave Lengths of all the Principal Stations 
Maps Showing Where They are Located 

Maps Giving Time Zones : 

Maps of the World 


Space for Logging Three Dial Readings 
Radio Districts and Headquarters 


a complete log of the principal broadcasting stations 
and a convenient place to note your dial readings when 
you “pick-up” any of them. 
A Complete Atlas and Station Log 


The ‘POPULAR Rapio International Radio Atlas and Log” 
will supply you with full information regarding broadcast- 
ing stations of the United States and Canada. 

This most useful and practical Atlas, consists of 16 pages, 
size 12” x 15” printed on good paper, from clear type in two 
colors and contains a complete series of double page maps, 
including—The World—The United States—Canada— 
North and South America, showing location of principal 
broadcasting, leading commercial and governmental radio 
stations. In addition these maps show time zones and 
Radio Districts with Headquarters and also the district 
zoning of the American Radio Relay League. ; 

There is also included in this Atlas a list of all United 
States and Canadian stations, alphabetically arranged, 
giving signals, wave lengths, kilocycles, ownership and 
other important data, with space for logging three dial 


readings. 
The Leading Radio Monthly 


In Poputar RADIO each month you will find the very 
latest news of the radio field with many entertaining, inter- 
esting and instructive articles of interest to Radio Fans. 


POPULAR RADIO 
627 West 43d Street New York City 


TPE receive the full benefit of your set you should have 


With PoruLar Rapio and the ‘‘Popurar RADIO Tater 
national Radio Atlas and Log” you will have available the 
two most useful adjuncts to full enjoyment of your radio 


receiver. J 
SPECIAL FREE OFFER 


You may have a copy of the “POPULAR Rapio Inter- 
national Radio Atlas and Log" free, with PopuLar Rapid. 
for (8) eight months | 

For Only $2.00 
Pin $2.00 in bills to the coupon below. { 


_If you are a subscriber, your subscription will be extended” 
eight months. 


POPULAR RaDio, Dept. 62, | 
627 West 43d St., New York City. 


I 
| Enclosed is my remittance of $2.00 for which you ar t 
enter my subscription (extend my subscription) for (8) ezt 
| months for POPULAR RADIO and send FREE a copy of the | 
‘‘PopuLAR Rapbio International Radio Atlas and Log.” 
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it RESULTS! 


a What the Penetrola 
th! . 
has done 


HE following is an ‘excerpt fein 
: a series of laboratory tests made 
in Chicago with the Penetrola 
yon April 30, 1925. Tests were made 
It for volume and selectivity and meas- 
ured with a General Radio Co. type 
i164 Audiability Meter, a precision in- 
strument giving actual values of signal 
‘~iintensity (the effect on the human ear 
zis less than the actual differences re- ` 
corded on the Audiability Meter) 
uiwStandard regenerative, tuned R. F., 
neutrodyne, superheterodyne, reflex 
and other sets were tested. 


=m | PENETROLA WINS! 


| Desired | Inter- 


“Station | fering M aage M. B. Sleeper, L. M. Cockaday and J. Calcaterra, 


—— | judges for the Walbert ` ‘$1,000 for a Name” contest have 
WCAL | WCBD selected “‘Penetrola’” as the name best describing the new 
field, ki Walbert Auxiliary Unit.. The winner is Mr. W. N. Johnson, Jr., 


7 inn. of Marked Tiee, Ark. The 25 other winners will be individually 
Without Penetrola| 35 | notified by letter. 


With Penetrola_ | 2,000 +- 
What Will the Penetrola Unit Do? 
PENETROLD was selected as the name best describing the 


2 tube Regenera- 
tive Set 


|Chicago qualities of the new Walbert Auxiliary Unit—a Unit which 
Without Penetrola 2,000+ when hooked-up with any standard receiving set will: 
With Fenetrole a | eee l. Greatly increase selectivity, range and volume. (Actual figures of 
4°15 tube Tuned R. F.| CNRW | WGN performance as determined by apretOry tests are given in the 
Receiver Winnipeg | Chicago l column to the left.) 
Without Penetrola o 150 2. Positively stop your set from radialne, 
With Penetrola 1,300 o 3. Reduce static by permitting use of shorter aerial while actually in- 
; creasing signal intensity. 
| Without the Penetrola Unit, CNRW, 4. Tends to stabilize circuits primarily abie meke it unnecessary 
for example, could not be heard, while - for you to operate your set close to the oscillating point. 
«WGN had a signal intensity of r50. , 
„With the Penetrola CNRW could be 5. Will not appreciably alter dial readings. (One dial reading only 
“heard with a signal intensity of 1,300 may be disturbed 34 to 24 degrees.) 
£ “while WGN was inaudible, Interfer- 
ence entirely climinated. . The Penetrola Unit is the outcome of two yan laboratory experimenting 
f and tting.. For further details of rineiple em employ see article by B. B. 
” Minnium, Chief In iee, Walbert Mig. Co., entitled ` ene lsofarad Receiver,” 
X VOLUME TEST May ee eee 


The Penetrola is maor in three types for use with (a) outdoor antenna sets 


J å WA loop sN (c) with sets where it is desired to replace outdoor antenna with 
f , : Inler- ped with all standard Walbert parts including Univernier, Socket, 
4 Receiver Station ne Teen. colored eis for quick installation, etc. All coils, condensers, etc., are 
s anton magnetically and electrostatically shielded. Finished in black, crystalline 


enamel, harmonious with any style of radio cabinet. Price $35.00. : 


s tube Tuned R. F.) WOAI | None At your dealer or sent postpaid on receipt of purchase price. Please state type 
r Receiver Pe desired. Further details, including reprint of ioe mentioned article will be fur- 
—— | nished if desired. Jobbers and dealers write for discounts. 


Without Penetrola 11 
With Penetrola | 2.000 4- 


if 
o, These figures show an actual increase 
snf energy in the phone circuit of 188 . 


times. MANUFACTURING COMPANY 
, l a ee ns 
TNA, 933 Wrightwood Avenue Chicago, U. S. A. 
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at the Trirdyn gets where its 
hotter than Jummer ./ 


M . 1 


Crosley Trirdyn — on the \Sakara Desert at 
mid-day—brings in Radio~Paris'on the 
_loud-speaker I’ ! 


Notonly at mid-day, but in February—in Northern 
Africa and far hotter than any American summer, 
The picture above, a post card snapshot sent from Tunis to 


Mr. Crosley, by D. F. Keith of Toronto, Ont., tells this sto 
on the other side:— SG a. 
en oe ' « Tunis, North Africa, March 3,\1925 
« Dear Mr.,Crosley: A _ F A Pate | 
Fishing here is rotten but radio is fine. ‘On the 
Sahara, using three tubes on the Trirdyn circuit, re- 
ception from Paris came through on the loud-speaker. 
Along the south coast of the Mediterranean, usingthis 
set, six or eight high power European stations came 
in with goo volume by day-light and all of them 


—_ 2a: 


. after dark. Can usually get a few American after | 

g! a. m. Can you fish with us this year? 

(a Cordially, 

te (Signed) D. F. Keith 

a Further details on the margins of the picture:— 

d Sahara Desert, 250 miles south of Algiers, © bruary, 1925. 
, Receiving noonday concert from “Radio - Paris,” Paris, using 
ió aerial and counterpoise. 

i Who said summer in America is a poor time for 
radio—if the receiver is a Crosley Trirdyn? 

is Every radio fan—actual and aspiring—is invited to 
Ip think this over and then act. 


On the Trirdyn is the beautiful new Crosley Musicone, 
radio’s most startling development. The Musicone’s 


abilities and its beauty are -o superior that we expect it 
to replace half a million loud-speakers this year. $17.50. 


‘The Crosley Radio Corporation, 616 Sassafras St. 
Cincinnati 


af Powel Crosley, Jr., President 
A 
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g Better~ Costs Less 


PRESS OF wissinm JEZZN, NEW YORE 


The Radio Set That PAn “A”? Batteries 


CEIVER, Pam 
ete >) | 


ef E 


4O TUBE 


The Original McCullough A C Receiver 


Designed by LAURENCE M. COCKADAY, of the Popular Radio Laboratories, 
for the Pittsburgh Radio Supply House. 


The McCullough AC Receiver operates 
without an “ʻA” Battery. Simply plug into 
the A C lighting socket (through small step- 
down transformer) and the McCullough A C 
Receiver is ready to “go.” 

A new naturalness in tone quality. Clarity 
and tone quality maintained even with ex- 
ceptionally loud signal. 

Greater selectivity. Greater sensitivity. 

A new enjoyment in radio reception. No 
“dying off”? of signal as when “A” battery 


strength diminishes. No sputtering or spit- 


ting, as following recharging of “A” 
battery. 

Longer life tubes. No tube filaments to 
burn out. © 


Cost of operation only about two-tenths of 
a cent per hour for this 5-tube set. 

Actually Radio’s greatest advancement. 

All Radio nuisances eliminated; “A” bat- 
teries, “A”? battery recharging; rheostats; 
expense and aggravation. 


COMPLETE WITH 5 McCULLOUGH AC TUBES 


PITTSBURGH RADIO SUPPLY HOUSE 


Manufacturers of the McCULLOUGH A C RECEIVER 


963 LIBERTY AVENUE 
PITTSBURGH, PA. 


JOBBERS: WRITE FOR 
PROPOSITION 


Also manufacturers of “P R S?” A C LEADS for the MCCULLOUGH AC TUBE 
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